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TITLE 

ARTHROPODICIDAL NITROETHYLENES AND NITROGUANIDINES 
5 T^AnyflROTJNn tttr tnventiqn 

fia\A nf the Invention 

This invention concerns nitroethylene and nitrogoanidine 
conipo8iti<mB and a metibiod for using the nitroethylene and 
nilrogoanidine compounds of Formula I to control arttiropods in 
10 agronomic and nonagronomic envirwDments. 
r<l».aftAftftheAit 

Insecticidal nitroethylene compounds are disclosed in EPA 302,389 
and EPA 302,833. Inseetaeidal aOyl^iediamines are disclosed in U.S. 
4,025,529 and U.S. 4,806,553. Heterocyclic alkylenediamine insecticides 
15 are disclosed in EPA 254,869. Insecticidall-nitro-2>diaminoethylenes 
are disclosed in AU 88/20510. U.K 1,483,633 discloses 2- 
(nitromethylrae)-l,3-diazo<7cloalkanes as insecticides. 

RTTMMARY OF T HE INVENTION 
Hie invention pertains to use of compounds of Formula I, including 
20 all geometric and stereoisomers, agriculturally suitable salts thereof, and 
agricultural compositions containing them, for the control of 
plantiioppers axid leafhoppers. The compounds are: 



25 



Z 

X 



r2 r4 



30 wherein: 

Z is selected from the group CHNO2 and NNO2; 

X is selected from S(0)n; 
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A 18 selected &om the group 01-04 alkylene optionaUy 

substituted ^th 01^3 alkyl. Cg-Cs alkoxycarbonyl. halogen 
and ON; 

Rl is selected from the group C1.O4 attyl, C1.C4 haloalkyL 
C3-C6 cydoalkyl and C4-C6 (ydoalkylalM; 



nisO, lor2; 



R2 and R3 are independently selected from the group H, CHoCN 
10 ^i"^^ ^-^4 alkylcarbonyl. C2-C3 ^ ' 

Jf^^^^nyl C2.C4 alkoxyalkyl. C3.C6 dialkoxyalkyl. 
Cl^3 alk03y, Oj-Og alkylsulfonyl. C3-C4 alkenyl, O3-C4 
alkynyl, C1.C4 alkylamino. C2.C4 dialkylamino aLd beotyl 
Bobstituted vnth r5; 

R4i88dectedfromtheg«mp C1.C4 alkyl, Ci-C4haloalkyl 

C3-C6 cgrdoalkyi and C4.C6 c^ydoalkylalkyl; or 
R2 and r4 can be taken together as Cg-Cs alkyiene or Co-Cs 

alkenylene each optionaUy substituted l^d-Cg aLyl; 
and * 

20 R5 is selected from the group halogen, Ci-Cg alkyl. Ci-Co 

haloalkyl,Ci.C2alko:Qr, 01-02 thioalkyl,Ci.C2 
halothioalkyl, Ci-Cg haloalkwgr, NOg and ON, 

A18CH2CH2; 

Rl is selected from the group 01-04 alkyl; 
30 r2 and R3 a« independently selected from the group H. C1-O4 

alkyl. O2.O3 an««ycarbonyl and O2.O4 alkyTcarLk' sn^ 
IS selected from the group C1-C4 alkyl. 



35 
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Preferred Method D emplojrs compounds A wherein: 
r2 3iid are taken together and independently selected from 
the group C2-C3 alkylene and C2-C3 alkenylene, each 
5 optionally substitated by 1-4 C1-C4 alkyL 

Preferred Method E employs compounds C wherein X is S. 
Preferred Method F employs compotmds D wherein X is S. 

Tkaa invention also concerns novel artfaropodicidal compositions 

10 comprising an effective amount of a compound of Formula I and a carrier 
therefor which is effective to deliver the compound to agroncmiic and 
nonagronomic arthropods, partacolarly planthoppers and ]»afhopperB, 
and their environment so that said arthropods are controlled. 

In the above definitions, the term "alkyl", used either alone or in 

16 compound words such as "alkylthio" or "haloalkyl", denotes strai^t chain 
or branched alkyl such as methyl, ethyl, a-propyl, isopropyl or the 
different butyl isomers. Alkoay denotes methos^, etho^, a-propyloxy 
and isopropylos^. Alkenyl denotes straight chain or branched alkenes 
such as vinyl, l-propenyl, 2-propenyl, 3-propenyl and the different 

20 butenyl isomers. Alkjmyl denotes straight or branched alkynes such as 
ethynyl, 1-propynyl, 2-prop3myl and the different butynyl isomers. 
Alkylthio denotes methylthio, ethylthio and the different propylthio and 
butylthio isomers. Alkylsulfonyl and aUylamino are d^ned analogously 
to the above examples. QydoaU^l denotes cyclopropyl, <7dobutyl, 

25 grdopentyl and ^clohe:^^ 

The term "halogen", either alone or in compound words as 
"haloalkyr, dem>tes fluorine, chlorine, bromine or iodine. Fur&er, when 
used in compound words such as "haloaO^r said al^l can be partially or 
fiilly substituted with halogen atoms, which can be the same or different. 

30 Examples of haloalkyl include CH2CHF2, CF2CF3 and CH2CHFCL 

The total number of carbon atoms in a substituent group is 
indicated by the "Ci-Cj" prefix where i and j are numbers firom 1 to 6. For 
example, C1-C3 alkylsufonyl designates methylsulfonyl through 
propylsulfonyl; C2 alkoxy designates OC3H2CH3 and C3 alkoxy 
36 designates OCH2CH2CH3 and OCH(CH3)2; C2 alkylcarbonyl designates 



wo 91/17659 



4 



PCr/US91/03118 



10 



15 



20 



26 



n^^fr^ ^ alkylcarbonyl designates CXOGHaGHzCHg and 
C(0)CH(CH3)2; Cg alko^cyalkyl designates CH2OCH2CH3 a^d 
CH2CH2OCH3; C4 alkorjralkyl designates CH2OCH2CH2CHQ 
CH2CH20^2CH3 and CH20CH(CH3)2; and as a final example. C4 
dialkoxyalkyl designates CH2OCH2CH2OCH3. 

DETATTig J^jyyr^y^^^^ 

The comi«unds of Formula I can be prepared by the ruction of 
mb^«,«andnifa«mine^ 

Scheme 1). iUtematively, compounds of Formula I can be px^par^ by 
tie reaction of nitroethenes and nitroimines of Formula IV wifi amini 

ofFonnulaV(Schemfi2)uaingprocedures which are analogous to those 
used for reactions of compounds of Formula n with compounds of 
Formula HI; therefore, for brevity only reactions of compounds of 
Formula H with compounds of Formula m are described. Tvpical 
con^ti^ involve combination of n with a stoichiometric excess of m in 
a smtable solvent or combination of solvents at temperatures generally in 

^^^^^f*' SuitablesoIvent^typicaDyhav^sufficiLr 
polantyt«effi^ solution of the Form^ 

mamme andmdude. but arenot limited to. alcohols such as meti^^^^ 
ethanoland«opropanol;ether8suchasdiethylether,tet^ahydrofu^^ 
and dxoxane; esters such as ethyl acetate; water; and polar and aprotic 

solventesuchasdimethylformamideanddimea.ylacetamide. A^em 
can also be used as its hydrochloride salt and in these eases an 
e^valent amount of a base (such as potassium hyd«adde) is added to 
tne reaction mixture. 



30 . Z 

RlXAN'^SMe + HNrSr*. 
r2 



35 



m 
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10 



15 



20 



25 



30 



whereiii: 

A, X, Z, r3, and R^ are as previously defined. 

SCHEME 2 



R4..A 



N-^SMe + HN-A-X-RI ► i 

r3 A2 



IV 



36 



wherein: 

A, X, Z, R2, r3, and R* are as previously defined. 

Compounds of Formula I include boHi geometrical and optical 
isomers as wdl as 2 and £ isomers around the nitroethene or imine 
doublebond. These isomers may vary in their biological activity. In 
some instances, it may be desirable to obtain compounds which are 
geometrically and/or optically pure or which are enriched in one or more 
of the possible isomers. All such isomers are included within the scope of 
the invention. They, as well as all salts, are included within the term 
"compound(s)". 

For the sake of simplifying the description of this invention, the 
generic formula (Formula I) encompasses certain compounds that may 
have long term stability problems and/or are difficult to prepare. For 
example, haloalkylamines when r4 is Ci to C4 haloalkyl are unstable 
when the halo substituent is directly adjacent to nitrogen. These 
generally decompose to the corresponding hydrogen halides and imine. 
Similarly, Formula I compounds where A is a Ci haloall^l would be 

expected to be hydrolytically unstable. These compounds, however, are 
relatively few; their identity would be obvious to one skilled in the art, 
and their excision firom the scope would unduly complicate and lengthen 
the description of the invention. 
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CJompounds of Formula H where Z is C3HN02 can be prepared 
using processes known in the art involving reaction of nitroethene VI 
with an an^rfPormulaV (Scheme 3). Compounds of Formula IV 
6 ^J»«Z»CHN02canI«preparedtyproced^which^a2o^^ 
those for compounds of Formula H; therefore, for brevity, only the 
compounds ofFormula Hare described. Typical conditions involve the 
omibmation of equimolar amounts of V and VI in a suitable solvent or 
solvent mixture at temperatures in the range of about 0 to 100«C 

10 Suit^lesolventstypicalfyhavesuffidentpolarity1»effects«Aiti«^ 
and VI and include, but are not limited to, alcohok such as methanol 
ethanol and isopropanol; ethers such as die&yl eHier, tetrahydrofuraL 
and dxoxane; esters such as ethyl acetate; polar aprotic solvents such as 

<^«thylfia:mamide and dimethylacetamide; water as weU as mixtures of 
lo solvants. 



20 



25 



30 



35 



SCHEMTC.? 



X + V — ^ n 

MeS ^SMe 



VI 



^esofFoimula Vcanbepreparedbyreactionofanalkylating 
ag^tofF«midaVnwithanamineofFormulaVm(Scheme4). Typici 
conditions mvolve combination of VH with a stoichiometric excess of VHI 
m a suitable solvent or combination of solvents at temperatures in the 
rangeofaboutOtolOOoC. Suitable solvent* or solvent mixtures typically 
have suffioent polarity to e£fect sohition of the Formula Vm amine and 
the F^mula V product and include, but are not limited to, alcohols such 
as methanol, ethanol and isopropand; ethers such as tetrahydrofaran 
and di^ane; water and acetonitrile. Amine Vm can also be used as its 
hydrochloride salt and in these cases an e<iuivalent mnount of a base 
(such as potassium hydroxide) is added to the reaction mixture. 
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SnHEME4 

5 RlXAY + R^NHg ► V 

vn vra 

wherein: 

1Q Y is a leaving group; and 

A, X, r1 and r2 are as previously defined. 

Compounds of Formula I where and R^ are taken together as 
an optionally substituted C2-C3 all^lene or C2-C3 alkenylene group can 

25 be pxepared using the analogous procedures illustrated by Schemes 6 and 

6. 

fiCHEMEB 



20 



Z 

A R^ 

f ^ VII I 
Vpx^ Acceptor 



25 



IX 
Z 



RlXA-N-^NH + R^Y I 
30 ^ Acceptor 



wherein: 

So 
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B is C2-C3 alkylene or C2-C3 alkenylene each optionally 

substituted with 1-4 C1-C2 al^l; 
Y is a leaving group; and 
5 -^^Rl^RSt and Z are as previously defined. 



Reactions such as tiiose shown in Scheme 5 are typically carried 
out hy treatment of a solution of Pormnla IX and Vn compounds in a 
suitable solvent vdth a proton acceptor sudi as, but not limited to. sodium 
hydride at a tenq>eratare of about 0 to 100»C. Suitable solvents indude, 
but are not limited to, dimetMformamide and THF. Ckxmpletely 
analogous procedures can be used to efifect the reactions iUustrated by 
Scheme 6, and, for the sake of brevity, will not be discussed farther. 

Scheme 7 iUustrates the formation of Formula K compounds. 
Ptocedures for this transformation aie analogous to those previously 
desmbed f<»> Scheme 5. 



SCHEME 7 

20 Z 

■crxT-^^T-r^ ^ Proton 

HN NH + X ► IX 

^ Acceptor 



25 



XI 

wherein: 

B and Z are as previously defined. 



"When B is equal to C2 alkenylene and Z is equal to NNO2, 
Formula XI compounds may exist as the amino-imidazole tautomer, XH. 
Scheme 8 iUustrates the formation of Formula IX nitroguanidines using 
tiieprecursorsofFormulaXn. Scheme 9 iUustrates the fonnation of 
Formula I compounds where Z is NNO2 and B is an optionaUy 
substituted C2 alkenylene usmg the precursors of Formula XH. The 
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procedures illustrated by Schemes 8 and 9 are completely analogous to 
those described previously for Scheme 6. 

g pnHEME 8 

NHNO2 

HN^N ^ X K 
«A IT AcceptOT gaoptionally 

» " substituted C2 alkenylene 

XII and Z is NNO2) 



wherdn: 

15 r6 and are H, or C1-C2 alkyL 

anHEME9 



20 



Proton ^ 

xn + vn I 

Acceptor 

(B is an optionally 
substituted C2 alkenylene 
and Z is NNO2) 

25 Formala XH nitroaminoimidazoles can be formed by the reaction of 

S-methyl-N-nitro-isothiourea with amino-acetals of Formula XHL 
Typical reaction conditions involve the treatment of a mixture of xm and 
S-methyl-N-nitroisothiourea in a suitable solvent wiih 0 to 5 equivalents 
of an add catalyst such as hydrochloric acid at a temperature of 0«C to 

30 the reflux temperature of the solvent. Tj^ical solvents include, but are 
not limited to, methanol, ethanol and isopropanoL Scheme 10 illustrates 

tihia transformation. 



35 
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SCHEMF.1(^ 



xn 



xm 

wherein: r8 ^„^yj ^^^^ ^^^^^ 

R® and R^ are as previotisly defined. 



One alriUed in the art^ recognize PonnulaXm CM^ 

of o-amino aldehydes and o-anuno-ketones, whose ^theses axe weU 

precedented. 

^f^P'^'^sfPo^^la XI where Bis an optionafly substituted 
C2.C3 alkyleneandZisCHN02 can be prepared by the LctionsT 
diamines of Formula XIV with V in a suitable solvent at temperatures in 
the range of about 0 to lOO'C. Suitable solvents include, but are not 

2^ Ji^ited to, alcohols such as methanol, ethanol and isopropanol, and 
water, as weU as other polar solvents. Typical reactions involve the use 

ofequimolaramountsofVandXrV. Scheme 11 iUustrates this 
transformation. 



26 Sf!Tq?f^i-| 

^ .V ► XI 

B IB optionally substitttted 
30 alkylene and Z is CHNO2 

^S'^^^fJ'^'^^^'^^^^^a^optionany substituted 
C2-C3 alkylene and Z is NNO2 can be prepared by the rLtio^f 

Formula XIV diamines with nitreguanidine using procedures completely 

35 algous to those described for Scheme 11 and. for the sake of brevity 
will not be discussed fortber. 
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Fonnula XIV compounds are 1^ and l,3-dianiiDe8 whose 

preparations are known in the art. 

Compounds of Fonnula n whore Z is NNO2 can be prepared by the 

6 reaction of N-nitroimines of Formula XV with an alkylating agent of 
Formula VII in a suitable solvent in the presence of a proton acceptor 
(Scheme 12). T^ical proton acceptors are metal hydrides such as sodium 
hydride, metal alk<»ddes such as sodium methozide or potassium t- 
butoxide and carbonates such as cesium carbonate. Suitable solvents for 

10 leactions using metal hydride include DMT and THF. Suitable solvents 
for reactions using metal alkozides include alcohols sudi as methanol, 
ethanol and t-butanol and THF. Suitable solvents for reactions using 
carbonate bases include methanol, ethanol and acetonitrile. The 
reactions are typically run at temperatures that range from 0 to 100*C. 

16 "typical reactions involve the use of equimolar amounts of VII and XV. 



N-NO2 Proton 



1 + vn ^ " 

20 nZNTj^^sMft Acceptor 

R NH SMe is NNOg) 

XV 



wherein: 

is as previously defined. 

Compounds of Fomxnla IV where Z is NNO2 can be prepared by 
the reaction of N-nitroimines of Formula XVI with an alkylating agent of 
Formula XVn (Scheme 13) using procedures that are analogous to those 
described for Scheme 12. 

(impounds of Formula XV can be prepared by the reaction of an 
alkylating agent of Formula XVm vrith S-methyl-N-nitroisothiourea 
(Scheme 14) using procedures tiiat are ansdogous to those described for 
Scheme 12. 



36 



wo 91/17659 



12 



PCr/US91/03118 



5 



Compounds of Formula XVI can be prepared by the reaction of an 
alkylatdng agent of Formula X -with S-methyl-N-nitroiaotliiouiea (Scheme 
IB) using procedures that are analogous to those described for Scheme 12. 

SCHEME 13 

U + B^Y : ► IV 

RSNH-^SMe Acceptor 
10 (Z IS NNO2) 

XVI XVII 



20 



SGHEMRI^ 



NHNO< 



EN SMe Acceptor 
XVIII 



SCHEME IS 
NHNO2 Proton 

I ^ jj3y ^ XVI 

HN'^SMe Acceptor 
X 

25 wherein: 

R2, r3^ r4 and Y are as previously defined. 

Compounds of Formula I where X is SO can be obtained by 
reaction of the corresponding compound of Formula I where X is S with a 
30 variety of oxidants including, but not limited to, peracids, periodates and 
hydroperoxides in a suitiable solvent. Compounds of Formula I where X 
is SO2 can be obtained using analogous reaction conditions wherein the 
amount of oxidant used is greater than or equal to two n»iA-«i«g 
equivalents. 

35 ^efolloixdngExan^les further illustrate the invention. 
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EXAMPLE 1 
Step A: K.Mflthvl-2^ methvltfaio)ethnnnTnine 

Solid 85% potassitun hydroxide (64 g, 0.81 moles) was added in 
6 portions to a solution of methylaniine hydrochloride (60 g, 0.74 moles) 
and water (200 mL), maintaining the temperature helow 30'C. The 
resulting solution was treated with a solution of 2-diloroetl^l methyl 
sulfide (16 mL, 0.16 moles) and ethanol (60 mL) at room temperature. 
After 1 hour, the tenqieratuxe of the initially two-phase reaction had 

10 risen to about 40'*C and the reaction became homogeneous. After stirring 
for 10 hours at rown teni^erature, the reaction was saturated with solid 
sodium chloride and the aqueous layer was extracted with ether (3 x 100 
mL). The combined organic layers were washed with brine made basic 
with potassium hydroxide, dried over potassium carbonate and 

16 concentrated under vacuum to yield 11.1 g (70%) of a dear oil that was 
used without further puxification. 

iH NMR (200 MHz, CDCI3) 6; 2.80 (t, 2H), 2.65 (t, 2H), 2.46 (s, 3H), 
2.11 (s,3H), 1.6(brs,m). 

20 StepB: MftthvlN-met Tiv1.N-r2^methv1tbin)ethvn-2-mtro- 

A solution of the amine from Step A (1.0 g, 9.6 mmoles), 1,1>- 
bi8(methylthio)-2-nitroethylene (1.9 g, 11.4 mmoles) and ethanol (84 mL) 
was heated at reflux for 6 hours and then cooled to room temperature. 
26 Hie resulting mixture was dissolved in acetone, silica gd (6 g) was added 
and the solvent was removed under vacuum. The residue was 
diromatographed on silica gel eluting with 1:1 hexanes-etl^l acetate to 
give 0.76 g (30%) of a yellow oiL 

iH NMR (200 MHz, CDCLq) 6: 6.72 (s, IH), 3.78 (t, 2H), 3.16 (s, 3H), 
3^ 2.75 (t,2H), 2.49 (s,3H), 2.16 (s,3H). 

StepC: KN'.Dimethvl-W.r2^methvlthio)ftthvn-2-nitrQ-l.l- 

Aqueous sodium hydroxide (50%, 0.5 mL, 9.0 mmoles) was added 
to a solution of the product of Step B (0.4 g, 1.8 mmoles), methylamine 
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hydrochloride (0.6 g, 9 mznolesX ethanol (5 mL), tetrahydrofuran (2 mL) 
and water (1 mL). The resoltixig solution was stirred for 20 hours at 
room temperature and (hen silica gel (2 g) was added and the solvent was 
5 removed. Flash chromatograplqr of the residue on silica gel using 5% 
ethanol in methylene chloride gave 0.36 g (98%) of the title compound as 
a yellow oil. 

iH NMR (200 MHz, CDOls) & 9.8 (br s, IH), 6.56 (s. IH), 3.42 (t, 2H), 
3.06 (d, 3H), 2.94 (s, 3H), 2.73 (t, 2H), 2.13 (s, 3H). 

10 

EXAMPLE2 
Step A: 2-(NitromethvleTiftViTn^«^a7:nlifljT]ft 

A solution of 4.0 mL (0.06 moles) of ethylene diamine, 10 g 
(0.06moles) of 2,2 bis(methylthio)mtroethylene and 60 mL of ethanol was 
15 heated at reflux for 12h and tiien concentrated to give 7.6 g of a beige 
solid. 

iH NMR (200 MHz, DMSO-de) ^' 6-33 (s, IH), 3,58 (s, 4H). 

^ StepB: H8-(Mgthvlthio)ethvl1.2-fTii<ToethvlenR^,^iii«^^^ ^^i ^ o 

The product from Step A (2.0 g, 0.016 moles) was added to a 
suspension of 60% sodium hydride (0.7 g, 0.017 moles) and 31 mL of DMF 
at room temperature. The resulting mixture was stirred for 10 min and 
then 1.5 mL (0.016 moles) of 2-chloroethyl methyl sulfide was added. 

25 Resulting mixture was heated at lOO'C for 12 h and then cooled to room 
temperature. Ethanol, 20 ml, was added and the reaction was 
concentrated at 70*0. The residue was dissolved in 50 mL of EtOH 5 g of 
silica gel was added, and the mixture was concentrated. The residue was 
duK>matographed on 100 g silica gel eluting with CH2Cl2-EtOH-48% 

30 MH4OH (20:1:0.1) to give 1.0 g of a brown oil that solidified on standing. 
Trituration of the solid with MeOH gave a light yellow soUd; n^ = 102- 
104''C. 

iH NMR (400 MHz, CDCl^) 6: 8.65 (br s, IH), 6.55 (s, IH), 3.78 (m, 4H), 
35 3.38 (t, 2H), 2.70 (t, 2H), 2.16 (s, 3H). 
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In Tables 1 through 33, the foUowing notations have been used: 
5 aUyl « CH2CH=CH2 

propargyl CH2C^»H 
Me " -CH3 

10 £t « -CHs-CHs 

n-Pr = -CH2-CH2-CH3 



20 



25 



30 



i-Bu 



8-Bu 



H-CH3 



16 - OB3 

s-Bu . - ■CE2-CB.2-CB.2^!B$ 

-CB2-|:!H-CH3 



CH3 
-<j;H-CH2-CH2 



CH 



3 



CHo 

I ^ 

t-Bu e .^-CHs 

CHg 

23 

Ph " \_/^ 

6 6 

c-Pr = 



35 
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c-pentyl 



IQ c-hezyl 



16 



20 



25 



30 
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c-Bu = — <3> 

5 
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TABLE 1 



6 



N0« 










p4 


r1 
A 


r3 




10 
















Me 


i-Pr 


xl 


Me 


CH20C(CH3)20CH3 


H 




Me 


n-Bu 


rl 


Me 


SO2CH3 


H 




Me 


i-Bu 


H 


Me 


SOoCHoCHo 






Me 


8-Bu 


H 


Me 


SOoCH^CHoCHq 


H 


15 


Me 


t-Bu 


H 


Me 


CH9CH0SO0CH0 


H 




Me 


H 




Me 


CH2CHCH2 


H 




Xae 






Me 


CH2CH2CHCH2 


H 




Me 


CHO 


H 


Me 


CHoCHCHCHq 


H 




Me 






Me 


GHoCCH 


H 


20 


Me 




n 


Me 


CHoCHoCCH 


H 




jne 




H 


Me 


CH2CCCH3 


H 




Ma 


CHoOCHoCHoCHa 


H 


Me 


CH2CN 


H 




jxie 


nHAOCHoGHoOCHQ 


H 


Me 


NHCHo 


H 




Ma 


nHAOCHoCSHoOCHoCHQ 


H 


Me 


NHCH2CH3 


H 


25 


Me 


ocHa 


H 


Me 


NHCH(CH3)2 


H 




Me 


OCH2CH3 


H 


Me 


NHC(CH3)3 


H 




Me 


OCH2CH2^3 


H 


Me 


NHCH2CH2CH2CH3 


H 




Me 


OCH(CH3)2 


H 


Me 


NHCH2CH2CH3 


H 




Me 




H 


Me 


N(CH3)2 


H 


30 








Me 


N(CH3)CH2CH3 


H 










Me 


N(CH2CH3)2 


H 










Me 


CH2Ph 


H 










Me 


Et 


Me 










Me 


n-Pr 


Me 


35 








Me 


i-Pr 


Me 
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18 









E* 




B3 




6 


Me 


n-Bu 


Me 


Me 


OCH2CH3 


Et 




IKtC 




Me 


Me 


SO2CH3 


Et 




Me 


CHO 


Me 


Me 


CH2CH2S02Me 


Et 








Me 


Me 


CB2CHCU2 


Et 




Me 


CH2OC3H3 


Me 


Me 


CH2CCH 


Et 


10 






Me 


Me 


G&2GN 


Et 




me 




Me 


Me 


N(CH3)2 


Et 




iue 


UV/XI2OXI3 


Me 


Me 


n-Pr 


n-Pr 




Me 


sonmTri 


iwie 


Me 


i-Pr 


i-Pr 




ixie 


C/ii2^^2^^2^^3 


Me 


Me 


COCH3 


n-Pr 


15 






Me 


Me 


CHO 


n-Pr 




Me 


CH2CN 


Me 


Me 


COCH2CH3 


n-Pr 




j»e 


XNIIL/XI3 


Me 


Me 


CH2OCH3 


n-Pf 




JMLe 


N(GH3)2 


Me 


Me 


CH2OCH2CH2OCH3 


n-Plr 




Me 


Et 


Et 


Me 


OCH3 


n-Pk- 


20 


MB 


UUUII3 


Et 


Me 


OCH2CH3 


n-Plr 




Me 


CHO 


Et 


Me 


SO2CH3 


n-Pr 




Me 


COCH2CH3 


Et 


Me 


CH2CH2SO2CH3 


n-Pt 




Me 


CH2OCH3 


Et 


Me 


CH2GN 


tt-Pt 




Me 


CH2OCH2CH2OCH3 


Et 


Me 


N(CH3)2 


n-Pr 


25 


Me 


OCH3 


Et 









30 



35 
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fi3 


a* 


5 


Me 


COCH3 


n-Bu 




Me 


CHO 


n-Bu 




Me 


COCH2^3 


n-Bu 




Me 




n-Bu 




Me 




n-Bu 


10 


Me 


0CH3 


n*Bu 




Me 


soscasa 


n-Bu 




Me 


CH2CN 


n-Bu 




Me 


Me 


c-Pr 




Me 


Et 


c-Pr 


15 


Me 


n-Pr 


c-Pr 




Me 


OCH3 


c-Pr 




Me 


CH2CHCH2 


c-Pr 




Me 


CB2CCH. 


c-Pr 




Me 


N(CH3)2 


c-Pr 


20 


Me 


Me 


c-Bu 




Me 


Et 


c-Bu 




Me 


n-Pr 


c-Bu 




Me 


OCH3 


c-Bu 



25 



30 
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El 


E3 




Me 


CH2CHCH2 


Me 


GBjCCH 


0-Bu 


Me 


N(CH3)2 


c-Bu 


Me 


H 


(caa[2>3Ci 


Me 


Me 


(CH2>3C1 


Me 


Et 


(CH2)3C1 


Me 


OCH3 


(CH2)3C1 


Me 


H 


o-pentyl 


Me 


Me 


o-pentyl 


Me 


Et 


c-pentyl 


Me 


OCH3 


c-pentyl 


Me 


CH2CHCH2 


c-pentyl 


Me 


CH2CCH 


c-pentyl 


Me 


CH2^ 


c-pentyl 


Me 


H 


c-hezyl 


Me 


Me 


c-hea^l 


Me 


Et 


c-hezyl 


Me 


OCH3 


c-heaqrl 


Me 


CH2CUCH2 


c-hezyl 


Me 


GHqCCH 


o-hezyl 
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E3 


E4 


5 


Me 




CH2-c-Pr 




Me 


COCH3 


CH2-c-Pr 




Me 


CHO 


CH2K>Pr 




Me 


CB2OCH3 


CH2^Pr 




Me 


SO2CH3 




10 


Me 


CH2CN 






Me 


H 


CH20(aXJH2 




Me 


Me 


CH2C(aX3H2 




Me 


Et 


CH2C(CI)CH2 




Me 


n-Pr 


CB2<XCiyjH2 


15 


Me 


GEO 


CH2C(CI)CH2 




Me 


OCHs 


CH20(Ca)CH2 




Me 


SO2CH3 


C3H20(CI)CH2 




Me 


N(CH3)2 


C3H2C(C1XJH2 




Et 


H 


B 


20 


Et 


Me 


H 




Et 


Et 


H 




Et 


n-Pr 


H 




Et 


i-Fr 


H 




Et 


n-Bu 


H 


25 


Et 


i-Bu 


H 




Et 


8-B11 


H 




Et 


t-Bu 


H 




Et 


COCH3 


H 




Et ' 


GEO 


H 



30 



Et 


CH2OCH3 


H 


Et 


(CH2)20CH2CH3 


H 


Et 


CH20(CH2)20CH3 H 


Et 


OCH3 


H 


Et 


OCH2CH3 


H 


Et 


SO2CH3 


H 


Et 


(CH2)aS02CH3 


H 


Et 


CH2CHCH2 


H 


Et 


CB^CBCHCRq 


H 


Et 


(CH2)2CHCH2 


H 


Et 


CH2CCH 


H 


Et 


CH2CCCH3 


H 


Et 


C3H2CJN 


H 


Et 


NHCH3 


H 


Et 


N(CH3)2 


H 


Et 


C%Ph 


H 


Et 


Et 


Me 


Et 


n-Pr 


Me 


Et 


Me 


Me 


Et 


COCH3 


Me 


Et 


CHO 


Me 


Et 


CB2OCB2 


Me 


Et 


CH20(CH2)aOCH3 Me 


Et 


OCH3 


Me 


Et 


SO2CH3 


Me 
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6 



10 



15 





B3 


B* 


Et 


(CH2)2S02CH3 


Me 


Et 


CH2CHCH2 


Me 


Et 




Me 


Et 


CH2CN 


Me 


Et 


NHCH3 


Me 


Et 


N(CH3)2 


Me 


Et 


CH2FI1 


Me 


Et 


Et 


Et 


Et 


COCH3 


Et 


Et 


CHO 


Et 


Et 


CH2OCH3 


Et 


Et 


CH20(CH2)20CH3 


Et 


Et 


OCH3 ' 


Et 


Et 


SO2CH3 


Et 


Et 


(CH2)2S02CH3 


Et 


Et 




Et 


Et 


CH2^^2 


Et 


Et 


CH2CN 


Et 


Et 


N(CH3)2 


Et 


Et 


CH2Fh 


Et 


Et 


n-Pir 


n-Fir 


Et 


CHO 


n-Pr 


Et 


COCH3 


n-Vt 


Et 


CH2OCH3 





30 





d3 


«4 
B 


Et 


CHoOfCHo)oOCHo 


n-IV 


Et 

JBIw 


OCHo 


n-Pr 






n-Pr 


Et 


(CHo)9SOqGHq 


n-Pr 


Et 


CH2CHCH2 


n-Pr 


Bt 




n-Pr 






n*P^ 






n-Pr 






n-Pr 


Et 


n-Bu 


n-Bu 


Et 


CHO 


n-Bu 








Et 


CHoOCHq 


n-Bu 


Et 


CHoO(CHo)oOCHq 


n-Bu 


Et 




n-Bu 


Et 


SOoCHq 


n-Bu 






n-Bii 


JaiS 




n-Bn 


Et 


i-Pr 


i-Pr 


Et 


Me 


c-Pr 


Et 


Et 


c-Pt 


Et 


n-Pr 


c-Rr 


Et 


OCH3 


c-Pm 


Et 


CH2CHCH2 


e-Ft 
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a3 


B4 


5 


Et 


CB2CXm 


c-Pr 




Et 


N(CH3)2 


c-Pt 




Et 


CH2Ph 


c-Fr 




Et 


H 


c-Pr 




Et 


H 


e-Ba 


10 


Et 


Me 


e-Ba 




Et 


OCH3 


e-Ba 




Et 


N(CH3)2 


c-Bu 




Et 




c-Bu 




Et 


H 


(CH2)3C1 


15 


Et 


Me 


(CH2)3C1 




Et 


OCH3 


(CH2)3C1 




Et 


CHf^ ' 


(CH2)3a 




Et 


H 


c-pentyl 




Et 


Me 


c-pentyl 


20 


Et 


Et 


e-pentyl 




Et 


OCH3 


o-peniyl 




Et 


CH2CHCH2 


o-pen^rl 




Et 


CH2CCH 


o-pen<yl 




Et 


CH2Ph 


e-pentyl 


25 


Et 


H 


c-he^ 




Et 


Me 


c-hexyl 




Et 


Et 


e-he^l 




Bt 


OCH3 


c-he^I 




Et 


CH2CHCH2 





Et 

Et 

Et 

Et 

Et 

Et 

Et 

Et 

Et 

Et 

Et 

Et 

Et 

n-Pr 
n-Pr 

a-Pr 

a-Vt 

n-Pr 

n-Ft 

n-Pk- 

n-Pr 

n-Pr 
n-Pr 

n-Pr 



30 



CH2CCH 

CH2Ph 
CHO 

CH2OCH3 

SO2CH3 

CH2CN 

H 

Me 

Et 

n-Pr 

OCH3 

N(C3H3)2 

H 

Me 

Et 

n-Pr 

i-Pt 

n-Ba 

i-Bu 

8-Ba 

i-Bu 

CHO 
COCH3 

CH2OCH3 



c-he^I 

c-hezyl 

C3H2-c-Plr 

C3H2^P»- 

CH2^Pr 

CH2-c-Pr 

CH2-c-Pr 

CH20(GI)CH2 

CB^aycE2 

CH2CXC3)CH2 
CH20(C1)CH2 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
H 

H 
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6 



10 



15 



20 



n1 
fl^ 




r4 

A 






H 


n-rT 




H 


*i * * 


(CHo)9S0oCHq 


H 


n-Pk* 


CH2CHCH2 


H 


«i«Pr 




H 


n-xT 




H 


Il-*T 




H 


n-rr 




^1 


n-Pt 


Me 


Me 


n-Pr 


CHO 


Me 


n-Pr 


COCHq 


Me 


n-Pr 


0CH3 


Me 


n.Pr 


SOoCHq 


Me 


n-rT 




Me 


n-Jrr 


wxi2^^^ 


Me 






Me 


n-Pr 


Et 




n-Pr 




Msiv 


n-Pr 


COCH3 


Et 


n-Pr 


OCHo 


Et 




Z 0 


Et 


n-Pr 


CH2CN 


Et 


n-Jrr 


w**2*** 


Et 


n-Pr 




i-Pr 


n-Pt 


CHO 


n- 


Pr 






n-Pr 


SO2CH3 


n- 


Pr 
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23 



El 


B3 




n-Pr 


CH2Ph 


n-iTT 


n-IV 


n-Bu 


n-Bu 


n-Pr 


CHO 


n-Bu 


n-Plr 


SO2CH3 


n-Bu 


n-Pr 




n-0u 


n-Pt 




n-Bu 


n-Pt 


Me 


c-Pt 


n-Pt 


H 


c-Pr 


n-Pr 


H 


(C3H2)3C1 


n-Pr 


H 


c-pentyl 


n-Pr 


H 


c-hexyl 


n-Pr 


xar 
<i 


v/xi2^^*^*/*^**2 


n-Pr 


XI 




n-Bu 


Me 


H 


CH2CH2VI 


JMle 


XT 
£X 


(ca2^3U 


Ma 


H 


(CH2)4Cl 


Me 




e-Pr 


Me 


H 


c-Ba 


Me 


H 


i-Pr 


Me 


H 


e-pentyl 


Me 


H 


e-hezyl 


Me 


H 


CH2<*Pr 


Me 


H 


CH2*^pentyl 


Me 


H 
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TAHT.ie y 



R^S 



1. 



10 



15 



20 



25 



30 



Me 


i-R- 


H 


Ale 


n-Bu 


H 


JVLe 


i-Bu 


H 


Me 


a-Bu 


H 


Me 


t-Bn 


H 


Me 


H 


H 


Me 


COCH3 


H 


Me 


CHO 


H 


Me 


COCH2GH3 


H 


Me 


CH2OCH3 


H 


Me 


CH2OGH2CH3 


H 


Me 


CH2OCH2CH2CH3 


H 


Me 


CH2OGH2CH2OCH3 


H 


Me 


CH2OCH2CH2OCH2CH3 H 


Me 


OCH3- 


H 


Me 


OCH2CH3 


H 


Me 


OCH2<^2<^3 


H 


Me 


OC3H(CH3)2 


H 


Me 


Ce20CH(CH3)OCH3 


H 



35 





b3 

Am 


1 


Me 




11 


Me 


SOoCHq 


H 


Me 


SOoCHoCHo 


H 


Me 


SOoCHoCHoCHq 




Me 


GHoCHoSOoCHq 


H 


Me 


CHoCHCHo 


ZJ 
X* 


Me 


CH9CH0CHCH0 


TT 
XI 


Me 


CH2CHCHCH3 


-a 


Me 


CH2CCH 




Me 


CH2CH2CCH 


H 


Me 


CH2CCC3H3 


H 


Me 


CH2GN 


H 


Me 


MHCH3 


H 


Me 


NHGH2CH3 


H 


Me 


NHCH(CH3)2 


H 


Me 


NHO(CH3)3 


H 


Me 


NHCH2CH2CH2CH3 


H 


Me 


NHCH2CH2CH3 


H 


Me 


N(CH3)2 


H 


Me 


N((3H3)CH2CH3 


H 


Me 


N(CH2CH3)2 


H 


Me 


CH2Ph 


H 


Me 


Et 


Me 


Me 


n-Pf 


Me 


Me 




Me 
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A 


Me 


n-Btt 


Ma 




COCH3 


Mo 


Me 


CHO 


Ma 

Jue 


jxie 


V/ Wax V w** V 


Me 


mitt 




Me 


me 


CHoOCHoCHoOCHq 


Me 


Ma 


OCHq 


Me 


Ma 


OCHoCHo 


Me 


Me 


SOoCHq 


Me 


Me 


CSHoCHoSOqCSHo 


Me 


Me 


CH2CC2H 


Me 


Ma 




Me 


Mb 

jme 




Me 


Ma 

Xne 




Me 


Me . 


Et 


JSiv 


Me 




Et 


Me 


CHO 


Et 


He 


C0CH2C^3 


Et 


Me 


CH2OCH3 


Et 


Me 




Et 


Me 


0CH3. 


Et 



Me 


OCH2CH3 


Et 


Me 


SOoCHo 


Et 


Me 


CHoCHsSOoMe 
*f «i *f 


Et 


Me 


CH2CHCH2 


Et 


Me 


CHoCCH 


Et 


Me 


CH2CN 


Et 


Me 


N(CH3)2 


Et 


Me 


n-xT 


n-Pr 


Me 


l»rT 


i.Pr 


Me 


COCH3 


n-Pr 


ine 




n.Pr 


Me 


COCH2CH3 


n-IV 


Ma 




n-Fk> 


Me 


CH20CH2CH20CH3 


n-Rr 


Me 


0CH3 


n-Pt 


Me 


0CH2CBd 


n-Pr 


Me 


SO2CH3 


n-Pr 


Me 


CH2CH2SO2CH3 


n-Pr 


Me 


CH2CN 


n-Pr 


Me 


N(CH3)2 


n-Pr 
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5 Me COCH3 n-Bu 

Me CHO n-Bu 

Me COCH2CH3 n-Ba 

Me CH2OCH3 n-Ba 
Me CH2OCB2CH2OCH3 n-Btt 

10 Me OCH3 n-Ba 

Me SO2GH3 n-Bn 

Me n.Bu 

Me Me e-Pr 

Me Et e.p^ 

15 Me n-Pr c-Pr 

Me OCH3 c.pi. 

Me CH2CHCH2 e-Pt 

Me CH2CCH c-Pr 

Me •N(C3H3)2 e-Pr 

20 Me Me c-Bu 

Me Et c-Bu 

Me n-Pr e-Bu 

Me OCH3 c-Bu 



25 



30 
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26 





£3 




Me 


CH2CHCH2 c-Bu 


Me 




C*1>U 


Me 


N(CH3)2 


c-Bu 


Me 


H 




Me 


Me 




Me 


Et 


(CH2)3C1 


Me 


OCH3 




Me 


H 


c-peniyl 


Me 


Me 


c*pentyl 


Me 


Et 


c^pentyl 


Me 


OCH3 




Me 


CH2CHCH2 cpen^ 


Me 


CH2CGH 


e>pexityl 


Me 


CH2Ph 


e-pentyl 


Me 


H 


c-hezyl 


Me 


Me 


c-heiyl 


Me 


Et 




Me 


OCH3 


c-he^I 


Me 


CB2CaC^2 e-hexyl 


Me 


CH2CCH 


e-h«yl 
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10 



15 



20 



ik 


A 


MB 




E8 




Me 


CH2Ph 


CH2-c-Pr 


Et 




H 


Me 


COCSHo 


CH2-c-Pr 


Et 


(CH2)20CH2C!H3 


H 


Me 


CHO 


CH2-c-Pr 


Et 


CH20(CH2)20C!H3 


H 


Me 


CHoOCHq 


CHo-c-Pr 


Et 


OCH3 


H 


Me 


SOoCHq 


CH2-c-Pr 


Et 


OCH2CH3 


H 


Me 


CSH2CN 


CHo-c-Pr 

At 


Et 


SO2CH3 


H 


Me 


H 




Bt 


(CH2)2S02CH3 


H 


Me 


Me 




Et 


CSi2CHCH2 


H 


Me 


Et 


CH2C(C1)CH2 


Et 


CH2CHCHCH3 


H 


Me 


n-Pr 


CH2C(CI)CH2 


Et 


(CH2)2^^2 


H 


Me 


CHO 


CH2C(Ca)CH2 


Et 


CH2CCH 


H 


Me 


OCH3 


<3H2C(C1X3H2 


Et 


CH2CC<:XB3 


H 


Me 


SOoCHq 


CH2C(C1)CH2 


Et 


CH2GN 


H 


Me 


N(CHq)9 


CH2C(C1)CH2 


Et 


NHCH3 


H 


Hilt 




H 


Et 


N(CH3)2 


H 


£ft 


JMe 




Et 


CH2Pb 


H 


Bt 


£t 


n 




Et 


Me 


Et 


_ w_ 
n-xT 


XX 


Et 


n-Ft 


Me 


£it 


i-rT 




Et 


Me 


Me 






H 


Et 


COCH3 


Me 


Et 


i-Bu 


H 


Et 


CHO 


Me 


Et 


8-Ba 


H 


Et 


CH2OCH3 


Me 


Et 


t-Bu 


H 


Et 


CH20(CH2)20CH3 


Me 


Et 


COCH3 


H 


Et 


OCH3 


Me 


Et 


CHO 


H 


Et 


SO2CH3 


Me 
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E3 


B* 


6 


Et 


(CH2)2S02CH3 


Me 




Et 




Me 




Et 


CH2CCH 


Me 




Et 


CH2CN 


Me 




Et 


NHCH3 


Me 


10 


Et 


N(CHs)2 


Me 




Et 


CH2Ph 


Me 




Et 


Et 


Et 




Et 


COCH3 


Et 




Et 


CHO 


Et 


15 


Et 


CH2OCH3 


Et 



Et 
Et 



20 ** 
Et 

Et 

Et 

Et 

25 Et 
Et 
Et 

Et 

30 



CH20(CH2)20CH3 Et 

OCHs Et 

SO2CH3 Et 

(CH2)2S02CH3 Et 

CH2CCH Et 

CH2C!HCH2 Et 

CH2GN . Et 

N(C!H3)2 Et 

CH2PI1 Et 

n-Pr n-Pr 
CHO 

COCH3 n.Pr 

CH20C!H3 n-Pr 



Et CH20(CH2^20CH3 n-R- 
Et OCH3 

Et SO2CH3 n-Pr 

Et (CH2)2S02CH3 n-Pr 

Et CH2CHCH2 n-Pr 



Et CH2CCH 


n-Pr 


Et CH2CN 


n.Pr 


Et N(CHg)2 


n-Pr 


Et GH2Ph 






n-Bu 




n*Bu 


Et COCH3 


n*Bu 


Et CH2OCH3 


n-Bu 


Et CH20(CH2)20CH3 


n-Bu 


Et OCH3 


n-Bu 


Et SO2CH3 


n-Bu 


Et CH2CN 


n-Bu 


Et CH2Ph 


n-Bu 


Et i-Pr 


i-Pr 


Et Me 


c-Pr 


Et Et 


cPr 


Et n-Pr 


c-Pr 


Et OCH3 


c-Pr 


Et CH2CHCH2 


c-Pr 



36 



wo 91/17659 



29 



PCr/US91/03118 



5 


Et 


CH2CCH 


c-Pr 




Et 


N(CH8)2 


c-Pr 




Et 


CH2Ph 


e-Pr 




Et 


B 


c-Pl: 




Et 


H 


c>Bn 


10 


Et 


Me 


c-Bu 


Et 


OCH3 


c^Bu 




Et 


N(C3H3)2 


c-Bu 




Et 


CH2Ph 


c-Bu 




Et 


H 


(CH2)3C1 


15 


Et 


Me 


(CH2)3C1 


Et 


OCH3 


(CH2)3C1 




Et 


CH2P1» 


(CH2)3Ca 




Et 


H 


c-pentyl 




Et 


Me 


o-peniyl 


20 


Et 


Et 


o-pentyl 


Et 


OCH3 


o-penfyl 




Et 


CB2!CBiCB.2 


. c-penfyl 




Et 


CH2CCH 


c-pentyl 




Et 


CH2Ph 


o-pentyl 


25 


Et 


H 


o*hezyl 




Et 


Me 






Et 


Et 


c-hezyl 




Et 


OCH3 


c-he^l 




Et 




c-hezyl 



80 



17* 






£it 


LrXl2'^A 






^£12'' 


CH2-c-Pr 


Jilt 




CHo-c-Pr 


Cil 


vn2V/w£xg 


CH2^Pr 


Et 


SOoCHq 


CHo-c-Pr 


Et 


CH2C9*T 


CH2-c-Pt 


Et 


H 


CH2C(Ca)CH2 


Et 


Me 


CH20(a)CH2 


Et 


Et 


CH2CXCa)CH2 


Et 


n-Pr 


CH2CXC1)CH2 


Et 


OCH3 


CH2C(C1)CH2 


Et 


N(CH3)2 


CH2^^)^2 


n-Fr 


XT 

JUL 




DrXT 




H 


n-Pr 




a 


nrPt 


nrPr 




n-Pr 


i-Pr 


B 


n-Pf 


n-Bu 


H 


n-Pr 


i-Bu 


H 


n-Pr 


8-Bu 


H 


n-Pr 


t-Bu 


H 


n-Pr 


CHO 


H 


n-Pr 


COCH3 


H 


n-Pr 


CH2OCH3 


H 



35 



wo 91/17659 



30 



PCT/US91/03118 



a3 



o 


n-Pr 


OCSHq 


XI 


1 n-Pr 


CH2Ph 


n-Pr 




n-Pf 


SOoCHq 




n-Pt 


n-Bu 


n-Bu 




n-Pr 


(CH2)2S02CH3 


H 


n-Pr 


CHO 


n-Bu 




n-Pr 


CH2CHCH2 


H 


n-Ff 


SO2CH3 


n-Bu 




n-Pr 




xl 


1 n-Rr 


CH2CN^ 


n-Bu 


10 


n-Fr 


CH2CN 


H 


n-Pt 


CH2Ph 


n-Bu 




Il~XT 


WCUH3)2 


H 


n-Pr 


Me 


c-Vt 




n-XT 


CH2PI1 


H 


n-Pr 


H 






n-Pr 


Me 


Me 


n-Pr 


H 


(CH2}3Ca 


15 


n-Pr 

n-nr 

n-xT 


CHO 

UUH3 


Me 
Me 

Me 


n-Pr 

n-Pf 
n-Pt 


H 

H 
H 


e-penfyl 

c-hezyl 

CH2C3(a)CH2 




n-xT 


0O2CH3 


Me 


n-Pr 


H 


CH2-c-Pr 
H 




urirT 


(UH2}2S02CB[3 


Me 


n-Ba 


Me 




11 *x _ 


wXi2Uri 


Me 


1 CH2CH2CI 


Me 


H 


20 


n.Pr 

U— A X 


vX12irII 


Me 1 


(CH2)3a 


Me 


H 




n-ft 


Et 


Et 


(CH2)4C!1 


Me 


H 




n-Pr 


CHO 


Et 


c-Pf 


Me 


H 




n-Pr 


COCH3 


Et 


c-Bu 


Me 


H 




n-Pr 


OCH3 


Et 


i-Pr 


Me 


H 


25 


n-Pt- 


SO2CH3 


Et 


c-pentyl 


Me 


H 




n-Pr 


CH2CN 


Et 


e-he:^! 


Me 


H 




n-Pr 


CH2P^ 


Et 1 


CH2-c-Pr 


Me 


H 




n-Pr 


i-Pr 


i-Pr 


CB[2-c-pentyI 


Me 


H 




n-Pr 


CHO 


n- 1 








30 


Pf 
n-Pr 


SO2CH3 


n- j 






i 



35 



wo 91/17659 



SI 



PCr/US91/03118 



TART.Ea 



6 




10 



16 



20 



25 



80 



35 



r1 

a 


A 


mm 


AB 


B3 


S' 




i-Pr 

* * A 


H 


Me 


CH20C(C3H3)20CH3 


H 


Ma 


n-Bu 


H 


Me 


SO2CH3 


H 




i-Bu 


H 


Me 


SO2CH2CH3 


H 


Mo 


B-Bu 


H 


Me 


SO2CH2CH2CH3 


H 


Ma 


IrBu 


H 


Me 


CH2CH2SO2CH3 


H 


Ma 


H 


H 


Me 


CH2CHCH2 


H 


Me 


COCH3 


H 


Me 


CH2CH2CHCH2 


H 


Ma 


CHO 


H 


Me 


CH2GUCHCH3 


H 


Me 


COCH2CH3 


H 


Me 


CH2CCH 


H 


Me 


CH2OCH3 


H 


Me 


CE^CH^CCB. 


H 


Me 


CH2OCH2CH3 


H 


Me 


C9I2CCCH3 


H 


Me 


CH2OCH2CH2C3H3 


H 


Me 


CH2CN 


' H 


Me 


CH2OCH2CH2OCH3 


H 


Me 


NHCH3 


B 


Me 


CH2OCH2CH2OCH2CH3 H 


Me 


NHCH2C3H3 


H 


Me 


OCH3 


H 


Me 


NHCH(CH3)2 


H 


Me 


OCH2CH3 


H 


Me 


NHCXCH3)3 


H 


Me 


OCH2Caa2CH3 


H 


Me 


NHCH2CH2CH2^3 


H 


Me 


OCH{CH3)2 


H 


Me 


NHCH2^2^3 


H 


Me 


CH20CH(CH3)OCH3 


H 


Me 


. N(CH3)2 


H 








Me 


N(CH3)CH2CH3 


H 








Me 


N(CH2CH3)2 


H 








Me 




H 








Me 


Et 


Me 








Me 


n-Pt 


Me 








Me 


i-Pr 


Me 



wo 91/17659 



32 



PCr/US91/03118 







B3 


fi4 


5 


Me 


n-Bu 


Me 




Me 


COCH3 


Me 




Me 


CHO 


Me 




Me 


COCH2CH3 


Me 




Me 


GH2OCH3 


Me 


10 


Me 


CH20CH2C!H20CH3 


Me 




Me 


OCH3 


Me 




Me 


OCH2CH3 


Me 




Me 


SO2CH3 


Me 




Me 


CH2CH2SO2CH3 


Me 


15 


Me 


caa[2CCH 


Me 




Me 


CH2CN 


Me 




Me 


MHCH3 


Me 




Me 


N(CH3)2 


Me 




Me 


Et 


Et 


20 


Me 


COCH3 


Et 




Me 


CHO 


Et 




Me 


COCH2CH3 


Et 




Me 




Et 




Me 


CH20CH2CH20CH3 


Et 


25 


Me 


OCH3. 


Et 



30 



Me 




at 




0U2WXI3 


Et 




uii2^u20v/2Me 


Et 


Hie 




Et 


Me 


CH2CCH 


Et 


Me 


GH2GN 


Et 


Me 


N(CH3)2 


Et 


Me 


n-Er 


n-Pr 


Me 


i-Pr 


i-Pt 


Me 


COCH3 


n-Pr 


Me 


CHO 




Me 


COCH2C3H3 


n-Pr 


Me 


CH2OCH3 


n-Pr 


Me 


C»20CH2CH20CH3 


n-Pr 


Me 


OCH3 


n-Pi- 


Me 


OCH2CH3 


n-Pt 


Me 


SO2CH3 


n-Pr 


Me 


CH2CH2SO2CH3 


n-Pr 


Me 


CH2CN 


n-Pr 


Me 


N(CH3)2 


n-Pr 



35 



wo 91/17659 



33 



PCrAJS91/03118 







Br 


A 


mm 


E3 




O 






n-Bu 


Me 


CH2CHCH2 ^"^^ 




Me 


UcLU 




Me 








Me 


COCHoCHq 


n-Bu 


Me 








Me 




n-Bu 


Me 


u 






Me 




n-Bii 
****** 


Me 


jue 


vv-'Xi2/3^* 


10 






n-Bu 


Me 




fCiHoYoCl 




me 




n-Bu 


Me 


\^V/* *M 


fCH9)QCl 








n*Bu 


Me 

*mV 


H 


^pentyl 




Me 


Me 




Me 


Me 


e-pentyl 




Me 




c-Pr 


Me 


Et 


c-pentyl 




Me 


n-rT 


V"* * 


Me 




c*pentyl 








c-Pr 


Me 




o-pentyl 




me 




c-Pr 


Me 


CH2CCH 


o-pentyl 




Me 




c-Pr 


Me 


CH2Ph 


c-pentyl 








c'Pr 


jfie 


H 


c-hexyl 


20 


Me 


Me 


c-Bu 


Me 


Me 






Me 


Et 


c-Bu 


Me 


Et 


c-heicyl 




Me 


n-Pr 


c-Bu 


Me 


OCH3 


G-hexyl 




Me 


OCH3 


c-Bu 


Me 


CH2^^2 


c-hesyl 










Me 


CH2CCH 


c-hoyl 



25 



30 



35 



wo 91/17659 



34 



PCT/US91/03118 



g Me CH2Ph 
Me COCH3 
Me CHO 
Me CH2OCH3 
Me 8O2CH3 
10 Me CH2CN 
Me H 
Me Me 
Me Et 
Me n-Pr 
15 Me CHO 
Me OCH3 
Me SO2CH3 
Me N(CH3)2 
Et H 
20 Et Me 
Et Et 
Et n-Pr 
Et i-Pr 
Et n-Bu 
25 Et i-Bu 
Et 8-Bu 

Et t-Bu 
Et COCH3 

Et CHO 



a* 




fi3 


£* 


1 n Xlm, 

OI12-C-1T 


Et 


CH2OCH3 


H 


f*TT , ri_P_i 

Vf£12^** 


Et 


(CH2)20CH2CH3 


H 


vxi2-c-rT 


Et 


CH20(CH2)20CH3 H 




Et 


OCH3 


E 


l/ri2-c-Fr 


Et 


OCH2CH3 


H 


CH2^-Pr 


Et 


SO2CH3 


H 


CrH2C(ClX>H2 


Et 


(CH2)2802CH3 


H 


CH2C(CIXJH2 


Et 


CH2CB.CE2 


H 




Et 


CH2CHCHCH3 


H 


wA2\A^iA/<a2 


Et 




H 




Et 


CH2CCH 


H 


CHoCCGDCHo 


J!ib 


CH2CCCH3 


H 


CHoCCClX3H«» 


lilt 


CH2CN 


H 


v<'A2V/V.va^W£l2 


Et 


NHCH3 


H 


H 


Et 


N(CH3)2 


H 


H 


Et 


CH2Ph 


H 


H 


Et 


Et 


Me 


H 


Et 


n-Pr 


Me 


H 


Et 


Me 


Me 


H 


Et 


COCH3 


Me 


H 


Et 


CHO 


Me 


H 


Et 


CH2OCH3 


Me 


H 


Et 


CH20(C3H2)20CH3 


Me 


H 


Et 




Me 


H 


Et 


S02CH3 


Me 



85 



wo 91/17659 



35 



PCT/US91/03118 



10 



15 



A 


r3 




Et 


(CHo)«S02CH3 


Me 


Et 


CHoCHCHo 

Si m» 


Me 


Et 


CH2CCH 


Me 


Et 


CHoCN 

At 


Me 


Et 


NHCHq 


Me 


Et 


N(CHq)o 


Me 


Et 


CH2Ph 


Me 


Et 


Et 




Et 


GOCHq 


Et 


Et 


/"tin 




Et 


CH9OCH0 


Et 


Et 


CHoO(CH9)90CHq 


Et 


Et 


OCHq 


Et 


Et 


SOoCSHq 


Et 


Et 


(CHo)2|S02CH3 


Et 


Et 


CH2CC^ 


Et 


Et 


CH2CHCH2 


Et 


Et 


CH2CN 


Et 






Et 


Et 


CH2Ph 


Et 


Et 


n-Pr 


n-Pr 


Et 


CHO 


n-Pr 


Et 


COCH3 


n-Pr 


Et 


CH2OCB3 





30 





B3 




Et 




n-Pr 


Et 


OCH3 


n-Pr 


Et 


SO2CH3 


n-Pr 


Et 


(CH2)2S02CH3 


n-Pr 


Et 


CH2CHCH2 


n-Pr 


Et 


CH2CCH 


n-Pr 


Et 


CH2C3N 


n-Pr 


Et 


N(CH3)2 


n-Pr 


Et 


CH2PI1 


n-Pr 


Et 


n-Bu 


n-Bu 


Et 


CHO 


n-Bu 


Et 


COCH3 


n-Bu 


Et 




n-Bu 


Et 


CH20(CH2)20CH3 


n-Bu 


Et 


OCH3 


n-Bu 


Et 


SO2CH3 


n-Bu 


Et 


CH2CN 


n-Bu 


Et 


CH2^ 


n-Bu 




{.Pr 


i-Pr 


Et 


Me 


c-Pr 


Et 


Et 


c-Pr 


Et 


n-Pr 


c-Pr 


Et 


OCH3 


c-Pr 


Et 


CH2CHCH2 


c-Pt 



35 



wo 91/17659 



36 



PCr/US91/03118 



5 

Et 
Et 

Et 
Et 

10 Et 
Et 



Et 
Et 
Et 
Et 
Et 

Et 

Et 



15 



20 Et 
Et 

Et 

Et 

Et 

25 Et 
Et 



CH2CCH 
N(CH3)2 

H 

H 

Me 
OCH3 

N(CH3)2 

C3H2Eh 

H 

Me 

OCH3 

CH2PI1 

H 

Me 

Et 

OOT3 

CB2CHCH2 

CH2CCH 

CH2Ph 

H 
Me 



Et Et 



Et 



OCH3 

CH2CHCH2 



e-Pr 

<sPr 

c-Pr 

c-Bu 

c-Bu 
c-Bu 

c-Bu 

c-Bu 

(CH2)3C1 

(CH2>3C1 

c-pentyl 

o-penfyl 

e-peniyi 
c-pentyl 

c-pentyl 

c-pentyl 

c-pentyl 

c-hezyl 
c-heayl 

o-hezyl 
c-hezyl 



Et 

Et 

Et 

Et 

Et 

Et 

Et 

Et 

Et 

Et 

Et 

Et 

Et 

n-Pr 

n-R- 

n-Pr 

n-Pt 

n-Pt 

n-Pr 

n-Pr 

n-Pr 

n-Pr 

n-Pr 
n-Pt 



30 



CH2CCH 

CH2Ph 

CB2FI1 

cao 

CH20CH3 

S02GH3 

CH2CN 

H 

Me 

Et 

n-Pr 

OCH3 

N(CH3)2 

H 

Me 

Et 

nrPr 

i-Pr 

n-Btt 

i-Bu 

a-Bu 

t-Ba 

CHO 
COCH3 

CH2OCH3 



c-hexyl 

o-heacyl 

CH2^Pr 

CH2-c-Pr 

CH2-c-Pr 

CH2-c.Pr 

CH2-c-Pr 

CH20(aXB2 
CH2aCl)CH2 

CH2<XCl)CS.2 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
H 

H 



35 



wo 91/17659 



5 



10 



15 



20 



25 







B* 


n-Pr 


0CH3 


H 


n-Pr 


SOoCHo 


H 


n-Pr 


(CH2)2S02CH3 


H 


n-Pr 


CB2CHCB2 


H 


n-Pr 


CHoCCH 


H 


n-Pr 


CH2CN 


H 


n-Pr 


N(CH3)2 


H 


n-Pr 


CH2Ph 


H 


n-rr 


Ufa 


Me 


n-Fr 




Me 


n-Pr 


COCH3 


Me 


n-Pr 


OCH3 


Me 


n-Pr 


SO2CH3 


Me 


n-Pr 


(CHo)2S02CH3 


Me 


n-Pr 


CH2CN 


Me 


n-Pt 


CH2Ph 


Me 


n-rr 


JSiV 


Et 


n.Pr 


CHO 


Et 


n-Pr 


COCH3 


Et 


n-Pr 


OCH3 


Et 


n-Pr 


SO2CH3 


Et 


n-Pr 


CH2CN 


Et 


n-Plr 


CH2Ph 


Et 


n-Pr 


i-Pr 


i-Pr 


n-Pr 


CHO 


n- 


Pr 






n-Pr 


SO2CH3 


n- 


Pr 







PCT/US91/03118 

37 





B8 


B* 


n-Pr 


CH2Ph 


n-Pr 


n-Pr 


n-Bu 


n-Bu 


n-Pr 


CHO 


n-Bu 


n-Pr 


8O2CH3 


n-Bu 


n-Pr 


CH2CN 


n-Bn 


n-Pr 


CH2Ph 


n-Bn 


n-Pr 


Me 


c-Pr 


n-Pr 


H 


c-Er 


n-Pt 


B 


(CH2)3C1 


n-Pr 


H 


o-pentyl 


n-Pir 


H 


o-hesyl 


n-Pr 


H 


CH2C(C1)CH2 


n-Pr 


H 


CH2-c-Pr 


n-Bu 


Me 


H 


CH2C)H2C1 


Me 


H 


(CH2)3a 


Me 


H 


(CH2)4C1 


Me 


H 


c-Pr 


Me 


H 


e-Bu 


Me 


H 


i-Pr 


Me 


H 


e-pentyl 


Me 


H 




Me 


H 


CH2-c-Pr 


Me 


H 


CH2-c-pentyl 


Me 


H 



35 



wo 91/17659 



38 



PCT/IIS91/03118 



TABLE it 



NO. 




10 



15 



20 



25 



30 



35 





B3 


a 


pi 




a* 


Me 


i-Pr 


n 


Me 




H 


Me 


n-Bu 


H 


Me 




H 


Me 


^Ba 


H 


Me 




H 


Me 


8-Bu 


H 


Me 




XI 


Me 


t-Bu 


H 


Me 


CH9CSH4SO0CH0 


XT 
XI 


Me 


H 


H 


Me 




XX 


Me 


COCH3 


H 


Me 


CHoCHoCHCHo 


TT 


Me 


CHO 


H 


Me 


CH2CHCHCH0 


H 


Me 


COCH2CH3 


H 


Me 


CH2CCH 


H 


Me 


CH2OCH3 


H 


Me 


C3H2CH2CCH 


H 


Me 


CH2OCH2CH3 


H 


Me 


CH2CCCH3 


H 


Me 


CH20CH2^2<^3 


H 


Me 


CH2CN 


H 


Me 


CH2OCH2CH2OCH3 


H 


Me 


NHCH3 


H 


Me 


CH2OCH2CH2OCH2CH3 H 


Me 


MHCH2CH3 


H 


Me 


OCHs 


H 


Me 


NHCH(CH3)2 


H 


Me 


OCH2CH3 


H 


Me 


NBCKCa^ 


H 


Me 


OCH2CH2CH3 


H 


Me 


NHCH2CB2CH2CH3 


H 


Me 


OCH(CH3)2 


H 


Me 


NHCH2GH2CH3 


H 


Me 


CH20CH(CH3)OCH3 


H 


Me 


N(CH3)2 


H 








Me 


N(CH3)CH2CH3 


H 








Me 


N(CH2CH3)2 


H 








Me 


CH2Ph 


H 








Me 


Et 


Me 








Me 


n-Pi- 


Me 








Me 


i-Pr 


Me 



wo 91/17659 



39 



PCr/US91/03118 



jB 


ii 




Me 




Me 


Me 


COCHq 


Me 


Me 




Ma 


Ma 


COCHoCHo 


Me 


Ma 




Me 


Ma 


CHoOCHoCSHoOCH^ 


Me 


Me 


OCHo 


Me 


Me 


OCHoCHo 


Me 


Me 


S02CH3 


Me 


Me 


CH2CH2S02CH3 


Me 


Me 


CHoCCH 


Me 


Me 


CH2CN 


Me 


Me 


NHCH3 


Me 


Ma 




Me 


Me 


£it 


JSlw 


Me 


COCH4 


Et 


Me 


CHO 


Et 


Me 


COCH2CH3 


Et 


Me 


CH2OCH3 


Et 


Me 


CH2OCH2CH2OCH3 


Et 


Me 


OCH3 


Et 



mm 


B3 


B* 


Me 


OCH2C3H3 


Et 


Me 


SO2CH3 


Et 


Me 


CH2CH2S02Me 


Et 


Me 


CH2CHCH2 


Et 


Me 


CH2CCH 


m 


Me 


CH2CN 


Et 


Me 


N(CH3)2 


Et 


Me 


n-Pr 


n-Pr 


Me 


i-Pr 


i-Pr 


Me 


COCH3 


n-Pr 


Me 


CHO 


n-Pr 


Me 


COCH2CH3 


n-Pr 


Me 


GH2OCB3 


n-Pir 


Me 


CH20CH2C^20^3 


n-Pr 


Me 


OCH3 


n-Pt 


Me 


0CH2CH3 


n-Pr 


Me 


SO2CH3 


n-Pr 


Me 




n-Pr 


Me 


CH2CN 


n-Pr 


Me 


N(CH3)2 


n-Pr 



30 



35 



wo 91/17659 



40 



pcr/iis9i/03n8 



20 



JS 








B3 




Me 


COCH3 


n-Bu 


Me 


CH2CHCH2 e-Bn 


Me 


CHO 


n-Bu 


Me 


GB2CCH 


c-Bu 


Me 


COCH2CH3 


n-Bu 


Me 


N(CH3)2 


c-Bu 


Me 


CH2OCH3 


n-Bu 


Me 


B 


(CH2)3C1 


Me 


CH2OCH2CH2OCH3 n-Bu 


Me 


Me 


(CH2)3a 


Me 


UUX13 


n-Bu 


Me 


Et 


(CH2)3a 


Me 


AO Ann /\ 
o^2^**3 


n-Bu 


Me 


OCH3 


(CH2)3C1 


Me 


Im^xi2wJn 


n-Bu 


Me 


H 


e^pentyl 


Ale 


Me 


cPr 


Me 


Me 


o>pentyl 




Et 


c-Pt 


Me 


Et 


c-pentyl 


Me 


n-Pr 


c-Pt 


Me 


OCH3 


c-pentyl 


Me 


OCH3 


c-Pir 


Ma 


CH2aHCH2 c-pentyl 


Me 


CH2GHCH2 


c-Pt 


Me 


CH2CCH 


c-pentyl 


Me 


CH2CCH 


c-Pr 




GH2Fh 


o-pentyl 


Me 


N(CH3)2 


c-Pr 


Me 


H 


c-hesyl 


Me 


Me 


o-Bu 


Me 


Me 


o-hezyl 


Me 


Et 


o-Bu 


Me 


Et 


e-hesyl 


Me 


n-Pr 


o-Bu 


Me 


OCH3 


c-hezyl 


Me 


OCH3 


e-Bu 


Me 


CH2CUCU2 c-hsxy\ 








Me 


CH2CCH 


c-hezyl 



2S 



30 



35 



wo 91/17659 



41 



PCT/US91/03118 



6 



10 



16 



20 





B3 






B3 




Me 


CH2Pfa 


CHg-c-Pr 


Et 


CH2OCH3 


H 


Me 


COCH3 


C3H2-c-Pr 


Et 


(CH2)20CH2CH3 


H 


Me 


C5H0 


CH2-C'Pr 


Et 


CH20(CH2)20CH3 


H 


Me 


CH2OCH3 


CH2-c-Pr 


Et 


OCH3 


H 


Me 


SO2CH3 


CH2-c-Pr 


Et 


OCH2CH3 


H 


Me 


CH2CN 


CH2-c-Pr 


Et 


SO2CB3 


H 


Me 


H 


CH20(a)CH2 


Et 


(CH2)2S02C!H3 


H 


Me 


Me 


CH20(C1)CH2 


Et 


CH2CHCH2 


H 


Me 


Et 


CH2CXCa)CH2 


Et 


CH2CHCHCH3 


H 


Me 


n-Plr 


CH2C(CI)CH2 


Et 


(CH2)2CHCH2 


H 


Me 


CHO 


CH2C(G)CH2 


Et 


CH2CCH 


H 


Me 


0(^3 


CH2.C(C!I)CH2 


Et 


CH2CCCH3 


H 


Me 


SO2CH3 . 


CH20(C1)CH2 


Et 


CH2CN 


H 


Me 


N(CH3)2 


CH2C!(CI)CH2 


Et 


NHCH3 


H 


Et 


H 


H 


Et 


N(CH3)2 


H 


Et 


Me 


H 


Et 


CH2PI1 


H 


Et 


Et 


H 


Et 


Et 


Me 


Et 


n-Fr 


H 


Et 


n-Pr 


Me 


Et 


i-Pr 


H 


Et 


Me 


Me 


Et 


n>Ba 


B 


Et 


COCH3 


Me 


Et 


i-Btt 


H 


Et 


CHO 


Me 


Et 


B-Bu 


H 


Et 


CH2OCH3 


Me 


Et 


t-Bu 


H 


Et 


CH20(CS2)2^^3 


Me 


Et 


COCH3 


H 


Et 


OCHs 


Me 


Et 


CHO 


H 


Et 


SO2CH3 


Me 



85 



wo 91/17659 



42 



PCrAJS91/03118 











5 


£t 


(CH2)2S02CH3 


Me 




JSC 




Me 




Et 


CH2CCH 


Me 




ISI 




Me 




VIA 

£it 


NHCH3 


Me 


10 


Et 


N(CH3)2 


Me 




Et 


CH2Ph 


Me 




Et 


Et 


Et 




Et 


COCH3 


Et 




Et 


CHO 


Et 


15 


Et 


CH2OCH3 


Et 




Et 


CH20(CH2)20CH3 Et 




Et 


OCH3 . 


Et 




Et 


SO2CH3 


Et 






(CH2)2302CH3 


Et 


20 


17.f 
iSil 


CH2CCH 


Et 




Et 


CH2CHCH2 


Et 




Et 


CH2CN 


Et 




Et 


N(CH3)2 


Et 




Et 


CH2Ph 


Et 


25 


Et 


n-Pr 


n-Pr 




Et 


CHO 


n-Pr 




Et 


COCH3 


nrFr 




fit 


CH2OCH3 


n-Er 



30 



Et 


CH2^CH2)20CH3 


n-Pr 


Et 


OCH3 


n-Ff 


fit 


SO2GH3 


n-Pr 


Et 


(CH2)2S02CH3 


n-Fk- 


Et 


CH2CHCH2 


n-Pr 


Et 


CH2CCH 


n-Fr 


Et 


CH2CN 


n-Pr 


Et 


N(CH3)2 


n-Pt 


Et 


CH2Ph 


n-Pr 


Et 


&*Ba 




Et 


CHO 


n-Bu 


Et 


COCH3 


n-Bu 


Et 


CH2OCH3 


n-Bu 


Et 


GH20(CH2)20CH3 


n-Bu 


Et 


OCH3 


n-Bu 


Et 


SO2CH3 


n-Bu 


Et 


CH2GN 


n-Bu 


Et 


CH2rli 


n-Bu 


Et 


i-Pr 


i'Fr 


Et 


Me 


c-Rr 


Et 


Et 


c-Pr 


Et 


n-Pr 


c-Pr 


Et 


OCH3 


c-Pr 


Et 


CiH2CHCH2 


c-Pr 



35 



wo 91/17659 



43 



PCr/US91/03118 



6 



15 







A 


JSt 




v^* * 


£t 




e-Pr 


Et 




v"*X 


Et 


H 


c-Pr 


Et 


H 


o-Bu 


Et 


Me 


c-Bu 


Et 


OCCL3 


c-nu 


iSil 




c«Bu 






c-Bu 


fib 


rj 


(CH«>)qC1 


£t 


Me 


VWrX12^3V/i 


Et 


UCXI3 


ii,/xi2/3^^ 


Et 




\wii2/3^* 


Et 


H 


c-pentyl 


Et 


Me 


e-pentyl 


Et 


Et 


c-pentyl 






c>pentyl 


VIA 

Et 




ML.nanf vl 


Et 




^^nAnf v1 


Et 


CH2Fh 


o*peiityl 


Et 


H 


c-hezyl 


Et 


Me 


c-hezyl 


Et 


Et 


c*hezyl 


Et 


OCH3 


«>hezyl 


Et 


CH2CHCH2 


c-hezyl 



so 



A 


A 


A* 


Et 


CHoCCH 


c-hexyl 


Et 


CH2Ph 


c-hezyl 


Et 


CH2Ph 


CHo-c-Pr 


Et 


CHO 


CHo^Pr 


Et 


C^20^^3 


CHo-c-Pr 


Et 




CH2-c-Pr 


Et 


CH2CN 


CH2-c-Pr 


Et 


H 


CH2C(C1)CH2 


Et 


Me 


CH2C(C1)CH2 


Et 


Et 


CH2C(Ca)CH2 


Et 


n-Pt 


CH2C(Cl)CH2 


Et 


OCH3 


OT2C(a)CH2 


Et 


N(CH3)2 


CH2C(C1}CH2 


n-Pr 


H 


H 


n-Pr 


Me 


H 


n-Pr 


Et 


B 


n-Pr 


n-Pr 


H 


n.Pr 


i-Pr 


H 






H 


n-Fr 




n 


n-Pr 


B-Bu 


H 


n-Pr 


t-Bu 


H 


n-Pr 


CHO 


H 


n-Pr 


COCH3 


H 


n-Pr 


CH2OCH3 


H 



35 



wo 91/17659 



PCrAJS91/03118 



44 









r4 
A 


pl 


pS 


t>4 
S* 


5 


n-Pr 


OCHo 


H 


n-Pr 


CH2PI1 


n-Pr 




n-Pr 


SOoCHq 


H 


n-xT 


n-Ba 


n-Bu 




n-Pr 


(CH2)2S02CH3 


H 


n-Pr 

XX"X X 


ran 


n-Bu 




n-Pt 


CH2CUCU2 


E 


n-Pr 


SO2CH3 


n-Bn 




n-Pr 


CTE2CCH 


H 


n-Pr 


CSH2CSN 


n-Bu 


i A 


n-Pr 


CH2CN 


H 


n-Pr 


GH2Ph 


n-Bu 




n-Pr 


N(CH3)2 


H 


n-xT 


Me 


c-Fr 




n-Pr 


CH2Ph 


H 


n-Pr 


H 


c-Pr 








iue 


n-Pr 


JUL 


\\/xz2/3^^ 






V/JEXV/ 


Ma 

Jxie 


n-Fr 


H 


o-penfyl 


XO 


n-Pr 


COCHq 

w 


Me 


n-rT 




c-nezyl 




n-Pr 


0CH3 


Me 


n-Pr 


H 






n'Pr 


S02CH3 


Me 


n-Pr 


H 


V/XX2*C*XT 




n-Pr 


(CHo)oSOoCE[q 


Me 


n-Bu 


Me 


H 




n-Pr 


CH2CN 


Me 


GHoCHoCl 


Me 


XT 
XI 


on 


n-Pr 


CH2Ph 


Me 


(CHo)qCl 


Me 


X-X 




n-Pr 


Et 




(CH2)4C1 


Me 


H 




n-Pr 

XL X X 


r!HO 

vxxvy 


XLib 


C-JtT 


Me 


H 




n-Pr 


COCH3 


Et 


C-J3u 


Jixe 


H 




n-Pr 


OCH3 


Et 




j»e 






n-Pr 


SOoCHo 


Et 


c-pentyl 


Me 


H 




n-Pr 


CH2CN 


Et 


c-Hexyl 


Me 






n-Pr 


CHoPh 
«f 


Et 


CH2-c-Pr 


Me 






n-Pr 


i-Pr 


i-Pr 


CH2-c-pentyl 


Me 


H 




n-Pr 


CHO 


n- 








30 


Pr 














n-Pr 


8O2CH3 


n- 










Pr 













35 



wo 91/17659 



PCr/US91/03118 



45 



TABLBB 



NO. 




1 A 
10 




Br 


r4 

A 






£ 




Me 


1-Pr 


XT 


Me 


CH20C(CH3)20CH3 


H 




Me 


n-Bu 


fj 
n 


Me 


SO2CH3 


H 




Me 


i-Bu 


XT 


Me 


SO2CH2CH3 

M mt *J 


H 


15 


Me 


8-Bu 


Ja 


Me 


SO2CH2CH2CH3 
^ ^ ^ V 


H 




Me 


i-Bu 


n 


Me 


0112^^2^02^3 


H 




Me 


XT 

H 


XX 


Me 


CH2CHCH2 


H 






COCHo 


XT 
XX 


Me 


CH2CH2CTCH2 


H 




Me 


CHO 


B 


Me 


CH2CHCHCH3 


H 


20 


Me 


COCH2CH3 


H 


Me 


CH2CCH 


H 




Me 


CH2OCH3 


H 


Me 


CH2CH2CCH 


H 




Me 


CH2OCH2CH3 


H 


Me 


CH2CCCH3 


H 




Me 


CE[20CH2^2^3 


H 


Me 


CH2^ 


H 




Me 


CH2OC3H2CH2OCH3 


H 


Me 


NHCH3 


H 


25 


Me 


CH20.CH2CH20CH2^3 


H 


Me 


NHCH2CH3 


H 




Me 


OCH3 


H 


Me 


NHCH(CH3)2 


H 




Me 


OCH2CH3 


H 


Me 


NHC(C5H3)3 


H 




Me 


OCH2CH2CH3 


H 


Me 


NHCH2CE[2CH2^3 


H 




Me 


OCH(CH3)2 


H 


Me 


NHCH2CH2^3 


H 


30 


Me 


CH20CH(CH3)OCH3 


H 


Me 


N(CH3)2 


H 



35 



wo 91/17659 

46 



• 




E3 


B* 


mm 


6 


Me 


N(CH3X3H2Ca3 


H 


Me 




Me 


N(CH2C!H3)2 


H 


Me 




Me 


CH2Ph 


H 


Me 




Me 


Et 


Me 


Me 




Me 


n-Pr 


Me 


Me 


10 


Me 


i-Pr 


Me 


Me 




Me 


n-Bu 


Me 


Me 




Me 


COCH3 


Me 


Me 




Me 


CHO 


Me 


Me 




Me 


COCH2CH3 


Me 


Me 




Me 


CH2OCH3 


Me 






Me 


CH2OCH2CH2OCH3 


Me 






Me 


OCH3. 


Me 


Me 




Me 


OCHqCHo 


Me 


xKie 




Me 


S02CH3 


Me 


Me 




Me 


CH2CH2S02Ca3 


Me 


Me 




Me 




Me 


Me 




Me 


Cm2CN 


Me 


Me 




Me 


NHCH3 


Me 


Me 




Me 


N(C3H3)2 


Me 


Me 


25 


Me 


Et 


Et 


Me 




Me 


CX>CH3 


Et 


Me 




Me 


QBO 


Et 


Me 




Me 


CX>CH2CH3 


Et 





30 



PCrAJS91/031]8 



B3 a4 



VrXl2vi/£l3 


VI. 


»"•» m: m ^1 ¥ T ^y^S ^\^XWS 

vrJaL2UOci2^-^2^-'^^3 


1SU. 

Et 


OCH3 


Et 


OCHoCHo 


Et 


ov/2^**3 


Et 


v,/ja2wJcx2*^^2 




v/ii2vr£iuri2 


£t 


OXl2WUi3. 


Et 


VpX12^^JM 


£t 


W\^*i3/2 


Et 


n-Pr 


n-Pr 


i.Pr 


i-Pr 


CUCH3 


n-Pr 


CHO 


n-Pr 


COCH2CH3 


n-Pl: 


CH2OCH3 


n-Pr 


CH2OCH2CH2OCH3 


n-Pr 


OCH3 


n-Pt 


OCH2CH3 


n-Pf 


SO2CH3 


n-Pr 


CH2C»2S02CH3 


n-Pr 


CH2CN 


n-Pr 


N(CJH3)2 


n.Pr 



35 



wo 91/17659 











5 


Me 


COCHs 


n-Bu 




Me 


CHO 


n-Bu 




Me 


COCH2CH3 


n«Bu 




MB 


CH2OCH8 


n*Ba 




MB 




10 


Me 


OCH3 


n-Bu 




Me 


SO2CH3 


n-Bu 




Me 


CH2CN 


n-Bu 




Me 


Me 


c-Pr 




Me 


Et 


c-Pr 


16 


Me 


n-Pr 


c-Pr 




Ide 


OCH3 


c-Pr 




Me 


CH2CHCH2 


c-Pr 




Me 


CH2CCH 


c-Pr 




Me 


N(C3H3)2 


c-Pr 


20 


Me 


Me 


c-Bu 




Me 


Et 


e-Bu 




Me 


n-Pr 


c-Bu 




Me 


OCH3 


e-Bu 



25 



30 



PCr/US91/03118 

47 









Me 


CH2CHCH2 e-Bu 


Me 


CHoCCH 


c-Bu 


Me 






Me 




(CHo)oCl 


Me 




(CHo)qCI 


Me 


Et 


(CHo)qC1 


Me 


OCH3 


(CH2)3C1 


Me 


xl 




Me 


Me 


c-pentyl 


Me 


Et 


c-pentyl 


Me 




c*T>eiitvl 


Me 


GHoCHCHo 


c*pentyl 


Me 


CH2CCH 


c-pentyl 


Me 


CH2Ph 


e-pentyl 


Me 


H 


c-he^l 


Me 


Me 


c-hesyl 


Me 


Et 


c-he^l 


Me 


OCH3 


e-hezyl 


Me 


CH2CHCH2 


c-hexyl 


Me 


CH2CCH 


O'hezyl 



35 



wo 91/17659 



48 



PCr/US9]/03118 





Ml 








a3 


fi4 


r 
0 


Me 


CH2Ph 


CHo-c-Pr 

mi 


Et 


CH2OCH3 


H 




Me 


COCH3 


CH2-e-Pr 


Et 


(CH2)20CH2CH3 


H 




Me 


CHO 


CH2<-Pr 


Et 


CH20(CH2)20CH3 H 




Me 


CH2OCH3 


CH2-c-Pr 


Et 


OCH3 


H 




Me 


SO2CH3 


CHo-c-Pt 

ma 


Et 


OCH2CH3 


H 


in 

JLU 


Me 




CHo-c-Pr 

MM 


Et 


SO2CH3 


H 




Me 


H 


CH2CXCIXJH2 


Et 


(UH2)2P02CH3 


H 




Me 


Me 


CHoC(Cl)CHo 


Et 


CH2CHCH2 


H 




Me 


Et 


CH2C(a)CH2 


Et 


CH2CHCHCH3 


H 




Me 


n-Pr 


CH2C(a)CH2 


Et 


(CH2}2CHCH2 


H 




Me 


CHO 


CH2C(a)CH2 


Et 


CH2CCH 


H 




Me 


OCH3 


CH20(aXS2 


Et 


CH2OCCH3 


H 




Me 


SO2CH3 


CH20(a)CH2 


Et 


CH2CN 


H 




Me 


N(CH3)2 


CH2C(a)CH2 


Et 


NHCH3 


H 




Et 


H 


H 


Et 


N(CH3)2 


H 


20 


Et 


Me 


H 


Et 


CH2Fh 


H 




Et 


Et 


H 


Et 


Ei 


Me 




Et 


n-Pr 


H 


ru. 
Ca 


n-Pr 


Me 




Et 


i-Pr 


H 


Aw 


Me 


Me 




Et 


n-Bu 


H 


Et 


COCH3 


Me 


25 


Et 


i-Bu 


H 


Et 


CHO 


Me 




Et 


8-Ba 


H 


Et 


CH2OCH3 


Me 




Et 


t-Ba 


H 


Et 


CH20(CH2)20CH3 Me 




Et 


COCH3 


H 


Et 


OCH3 


Me 




Et 


CHO 


H 


-Et 


8O2CH3 


Me 



30 



35 



wo 91/17659 



49 



PCT/US91/03118 



5 



16 







p4 

JS 






Me 


JSflf 




Me 


lilt 






JSIw 


CHoCN 


Me 


Civ 




Me 






1116 


Jul 




Me 


Et 


Et 


Et 






All 


Et 


CHO 


Et 


Jilt 




Et 


J&t 


Lrxi2vvW'*i2/2'^^**8 


Et 




ULrAg 


Et 


J!it 


ww2^Jt*3 


Et 


Et 


V v/**2 /2^^2 3 


Et 


Et 


CH2CCH 


Et 




wXa2^S*WJC9L2 


Et 






Et 


Et 


N(CM3}2 




Et 


CH2Ph 


Et 


Et 


n-Pr 


n-Pr 


Et 


CHO 


n-Pr 


Et 


COCH3 


n-Pr 


Et 


CH20^^3 


n-Pr 



30 



Et 




n-Pr 


Et 


0CH3 


n-Pr 


Et 


S02CH3 


n-Pr 


Et 


(CH2)2S02CH3 


n-Pr 


Et 


CH2CHCH2 


n-Pr 


Et 


CH2CCH 


n-Pr 


Et 


CH2CN 


n-Pr 


Et 


N(CH3)2 


n-Pr 


Et 


CH2^ 


n-Pr 


Et 


n-Bu 


n-Ba 


Et 


CHO 


n-Bu 


Et 


COCH3 


n-Bu 


Et 


CH2OCH3 


n-Bu 


Et 




n-Bu 


Et 


OCH3 


n-Btt 


Et 


SO2CH3 


n-Bu 


Et 


CH2CN 


n-Bu 


Et 


CH2Ph 


n-Bu 


Et 


i-Pr 


i-Pr 


Et 


Me 


c-Pr 


Et 


Et 


c-Pr 


Et 


n-Pr 


c-Pr 


Et 


OCH3 


c-Pr 


Et 


CH2CUCU2 


c-Pr 



35 



wo 91/17659 



50 



PCT/US91/03118 





Sr 






5 


Jiik 




C-XT 




1i*f 




C-rT 




JCft 




c-Fr 




Efe 


H 


e-Pt 




Et 


H 


c-Bu 


10 


Et 


Me 


c-Bu 




JSt 




c-Bu 




Et 








E^ 


CH2PIi 






E^ 


H 




15 


ISlv 


Ma 


\uxi2/3Ui 




JSt 


UU±i3 


(CH2)3Cl 






Ozl2ni 


(CH2)3Cl 




Et 


H 


c-pentyl 




Et 


Me 


e-pentyl 


20 


JCit 


174- 

i2ft 


c-pentyl 




Et 


OCHq 


fSTM^ntvl 




Et 




o^penvyi 




J!it 


U TT 

Lrll2v/U£a 


c-pentyl 




Et 


CH2Pj^ 


c-pentyl 


25 


Et 


H 


c-hezyl 




Et 


Me 


c-hezyl 




Et 


Et 


G-he^l 




Et 


OCH3 


c-hejyl 




Et 


CH2CHCH2 


c-hezyl 



30 





r3 




Et 


CH2CGH 


c*Iieii^l 


Et 


CH2Ph 


o-]ie^^l 


Et 


CSH2Ph 


CH2-c-Pr 


Et 


CHO 


CH2-c-Pr 


Et 


CHoOCHq 


CH2-c*Pr 


Et 


SO9CH0 


CH2-c-Pr 


Et 


CH2CN 


CHo-G-Pr 


Et 


H 


CHoCXCDCHo 


Et 


Me 


CHoCCCDCHo 


Et 


Et 


CHoCfClXIHo 


Et 


n-Pr 


GHoCCQKSHo 


Et 


OCHo 


GHoCXCDCHo 


Et 


N(CH3)2 


GHoCXCDCHo 




XT 
XI 


TI 
XI 


n-Pr 




XI 


n-Pr 

XX i X 


nt 


rr 

XX 




n.Pr 
n-rx 


u 


n-xT 




H 




n-Bu 


H 


n-Pr 


i-Bu 


H 


n-Pr 


8-Ba 


H 


n-Pr 


t-Bu 


H 


n-Pr 


CHO 


H 


n-Pr 


COCH3 


H 


n-Pr 


CH2<^C^3 


H 



35 



wo 91/17659 



61 



PCT/US91/03118 



6 



10 



15 



20 



25 





o 




n-Pr 


OwJti3 




n-Pr 


SO2CH3 


nr 

XI 


n-Pr 




n 

JUI> 


n-rr 




H 


n-Pt 


CH2CCH 


XI 


n-Pt 


CH2CN 


XI 


n-Pr 


N(CH3)2 


XT 
XI 


n-Pr 


CH2Pn 


TJ 
XI 


n-Pr 


Me 


Me 


n-Pr 


OHO 


Me 


n-Pr 




Ma 


n-xT 




Me 


n-Pr 


SO2CH3 


Ma 


n-Pr 


(CH2)2P02^"3 


jHie 


n-Pr 


CH2CN 


mB 


n-Rr 


CH2Ph 




n-Pr 


Et 


Et 


n-Pr 


CHO 


Et 


n-rr 




Et 


n*x7 


OCHo 


Et 


n-Pr 


dU20£13 




n-jnr 




Et 


n-Pr 


CH2Pn 




n-Pr 


i-Pr 


i-Pr 


n-Pr 


caao 


n- 


Pr 






n-Pr 


SO2CH3 . 


n- 


Pr 









p8 


r4 

A 


n-Pr 


CfijgPh 


n-Pr 


n-Pr 


n-x>u 


n-Bu 


n-Pr 


CHO 


n-Bu 


n-Pr 


SOoCHq 


n-Bu 


n-Pr 


CH2CN 


n-Bu 


n-XTT 




n-Bu 


n-Pr 


Me 


C-XTT 


n-Fr 


XX 


c-Pr 


n-Pr 


H 




n-Pr 


XT 
XI 




n-Pr 


TT 
XI 


c-Iie3cyl 


n-Pr 


H 


CH2CXCa)GH2 


n-Pr 


H 


CH2-e-Pr 


n-Bu 


Ma 

me 


H 


CH2CH2CI 


Me 


H 


(CH2)3C1 


Me 


H 




Me 


H 


c-Pr 


Me 


XT 
Zl 


c-Bu 


Me 


n 


i-Pr 


Me 


H 


c-pentyl 


Me 


H 


c-hezyl 


Me 


H 


CH2"<^-Pr 


Me 


H 


CH2-c-pentyl 


Me 


H 



35 



wo 91/17659 



52 



PCr/US91/03118 



NO, 



N 



r3 



Et 



R< 



10 


pi 


p3 

Br 


B* 




B3 


& 




jue 


i-Pr 


H 


Me 


8020^2^2^3 


H 






n-Bu 


H 


Ma 




H 




Va 


i-Bu 


H 


Ma 




a 


15 




8-Ba 


H 


Ma 

xne 




H 






t-Bu 


H 


Ma 

Aie 


v/xi2^-^vAaCH3 


H 






H 


H 


Ma 

jne 




H 




Me 


COCH3 


H 


Jne 




H 




M^ 


CHO 


H 


Ma 

Ale 


Un2^^v2H3 


H 


20 


Me 


COCH2CH3 


H 


Me 




Ja 




Me 


CH2OCH3 


H 


Me 


NHCH3 


H 




Ms 

JXLC 


CH20CH2C^3 


H 


Me 


NHCH2CH3 


H 




Me 


CH2OCH2CH2CH3 


H 


Me 


NHCH(CH3)2 


H 




Me 


CH2OCH2CH2OCH3 


H 


Me 


NHC(CH3)3 


H 


25 


Me 




Me 


NHCH2CH2CH2CH3 


H 




Me 


OCH3 


H 


Me 


NHCH2CH2CH3 


H 




Me 


OGH2CH3 


B 


Me 


N(CH3)2 


H 




Me 


OCH2CH2GH3 


H 


Me 


N(CH3)C!H2CH3 


H 




Me 


OCH(CH3)2 


H 


Me 


N(CH2CH3)2 


H 


SO 


Me 


CH20CH(CH3)OCH3 


H 


Me 


CH2Fh 


H 




Me 


CH20C(CH3}20CH3 


H 


Me 


Et 


Me 




Me 


SO2CH3 


H 


Me 


n-Pr 


Me 




Me 


SO2CH2CH3 


H 


Me 


i-Pr 


Me 



35 



wo 91/17659 53 PCr/US91/03118 



10 



16 



20 



26 



El 


B3 


B* 


Me 


n-Bu 


Me 


Me 


COCH3 


Me 


Me 


CHO 


Me 


Me 


COCH2CH3 


Me 


Me 


CH2OCH3 


Me 


Me 


C3H2OCH2CH2OCH3 


Me 


Me 


OCH3 


Me 


Me 


OCH2CH3 


Me 


Me 


SO2CH8 


Me 


Me 


CH2CH2SO2CH3 


Me 


Me 


CH2CCH 


Me 


Me 


CH2CN 


Me 


Me 


NHCS3 


Me 


Me 


N(CH8)2 


Me 


Me 


Et 


Et 


Me 


COCH3 


Et 


Me 


CHO 


Et 


Me 


COC3H2CH3 


Et 


Me 


CH2OCH3 


Et 


Me 


CH2OCH2CH2OCH3 


Et 


Me 


OCH3 


Et 





B3 


B* 


Me 


OCH2CH3 


Et 


Me 


SO2CH3 


Et 


Me 


CH2CH2S02Me 


Et 


Me 


CH2CUCH2 


Et 


Me 




Et 


Me 


CH2CN 


Et 


Me 


N(CH3)2 


Et 


Me 


n-Pr 


n-Pr 


Me 


i-Pr 


i-Pr 


Me 


COCH3 


n-Plr 


Me 


CHO 


n-Pir 


Me 




n-Pr 


Me 


CH2OCH3 


n-Pr 


Me 


CH2OCH2CH2OCH3 


n-Pr 


Me 


OCH3 


n-Pr 


Me 


OCH2CH3 


n-Pr 


Me 


SO2CH3 


n-Rr 


Me 


CH2CH2SO2CH3 


n-F^ 


Me 


CH2CN 


n-Plr 


Me 


N(CH3)2 





30 



36 



wo 91/17659 



64 



PCrAJS91/03118 







B3 






s? 




6 


Me 


COCH3 


n-Ba 


Me 


CH2CHCH2 c-Ba 




Me 


CHO 


n-Bu 


Me 








Me 


COCH2CB2 


n-Bu 


Me 


N(CH3)2 


c-Bu 


* 


Me 


CH2OCH3 


n-Bu 


Me 


H 


{CH2)3a 




Me 


CH20CH2^2<^^3 i^'Bu 


Me 


Me 


{CH2)3C1 


10 


Me 


OCHq 


n-Bu 


Me 


Et 


(CH2)3C1 




Me 


SOoCHo 


n-Bu 


Me 


OCJH3 


(Ce2)3Cl 




Me 


CH2CN 


n-Bu 


Me 


H 


c-pentyl 




Me 


Me 


c-Pr 




Me 


c-peniyi 


16 


Me 


Et 


c-Pr 


Me 


Et 


e-pentyl 


Me 


n-Pr 


e-Pr 


Me 


OCH3 


o-pentyl 




Me 


OCH3 


e-Pr 


Me 


CB2CBCH2 c-penigr] 




Me 




c-Pr 


Me 


CS2CXJH 


c-pentyl 




Me 


CH2CCH 


c-Pr 


Me 


CH2PB: 


^pentyl 




Me 


N(CH3)2 


c-Pr 




H 


c-bezyl 


20 


Me 


Me 


e-Bu 


Me 


Me 


o-hezyl 




Me 


Et 


e-Bu 


Me 


Et 


c-hezyl 




Me 


n.Pr 


c-Bu 


Me 


OCH3 






Me 


OCH3 


c-Bu 


Me 


CH2CHCH2 c-hexyl 










Me 


CH2CCH 


c-hezyl 



26 



30 



36 



wo 91/17659 



65 



PCT/US91/03118 



5 



10 



15 



20 





E3 




El 


E3 


B* 


Me 


CH2R1 


CH2^-Pr 


Et 


CH2OCH3 


H 


Me 


COCH3 


CH2-c-Pr 


Et 


(CH2)20CH2CH3 


H 


Me 


CHO 


CH2-c-Pr 


Et 


CH20(CH2)20CH3 


H 


Me 


CH2OCH3 


CH2-c-Pr 


Et 


OCH3 


H 


Me 


SO2C3H3 


CH2-c-Pr 


Et 


OCH2CH3 


H 


Me 


CH2CN 


CH2-c-Pr 


Et 


S02C^3 


H 


Me 


B 


CH2C(C1)CH2 


Et 


(CH2)2S02CH3 


H 


Me 


Me 


CH2C(a)CH2 


Et 


CH2CHCH2 


H 


Me 


Et 


CH2C(a)CH2 


Et 


CH2CHCHCH3 


H 


Me 


n-Fr 


CH2C(C1)CH2 


Et 


(CH2)2CHCH2 


H 


Me 


CHO 


CH2C(CI)CH2 


Et 


CH2CCH 


H 


Me 


OCH3 


CH2C(C1)CH2 


Et 


CH2CCCH3 


H 


Me 


SO2CH3 . 


CH20(a)CH2 


jst 


CH2CN 


H 


Me 


N(CH3)2 


CH20(aK7H2 


Et 


NHCH3 


H 


Et 


H 


H 


Et 


N(CH3)2 


H 


Et 


Me 


H 


Et 


CH2Fh 


H 


Et 


Et 


H 


Et 


Et 


Me 


Et 


n-Pr 


H 


Et 


n-Pr 


Me 


Et 


i-Pr 


H 


Et 


Me 


Me 


Et 


n-Bu 


H 


Et 


COCH3 


Me 


Et 


i-Bu 


H 


Et 


CHO 


Me 


Et 


8-Ba 


H 


Bt 


CH2OCH3 


Me 


Et 


t-Btt 


H 


Et 


CH20(CH2)20CH3 


Me 


Et 




H 


Et 


OCH3 


Me 


Et 


CHO 


H 


Et 


SO2CH3 


Me 



35 



wo 91/17659 



56 



PCr/US91/03118 





Xk 


ik 


p4 


5 


£t 


(CHo)2S02CHq 


Me 




Et 


CH2CHCH2 


Me 




Et 


CH2CCH 


Me 




Et 


CHoCN 


Me 




Et 


NHCHq 


Me 


10 


Et 


N(CHa)!> 


Me 




Et 


CH2Ph 


Me 






Et 


Et 




Et 


COCH3 


Et 






GEO 


Et 


15 


Et 


CH2OCH3 


Et 




Et 


CH20(CH2)20CH3 Et 




Et 


OCH3 


El 




Et 


SO2CH3 


Et 




Et 


(CH2)2S02CH3 


Et 


OA 


Et 


CH2C^ 


Et 




Et 


CH2CHCH2 


Et 




Et 


CH2CN 


Et 




Et 


N{CH3)2 


Et 




Et 


CH2P1^ 


Et 


25 


Et 


n-Pr 


n-Pr 




Et 


CHO 


n-Pr 




Et 


COCH3 


n-Pr 




Et 


CH2OCH3 


n-Pr 



30 



Et 


CHoOfCSHotoOCSHo 


n.Pr 


Et 


OCHq 


n-Pr 


Et 


S09CHO 


n-Pr 


Et 


(CHo)oSOnCHo 


n.Pr 


Et 


CHoC JHf^Hrt 


U-XTT 


Et 


V/U2>^v/£X 


n-xT 


Et 


CHoCN 




Et 


*^\^**3'r2 




Et 


V/XX2* n 


n-xT 


Et 


n-Bu 


n-Bu 






n-Bu 


Et 


COCHq 




Et 


CHoOCHq 




Et 


CHoO(CH«>)oOCHo 


n-Bu 






DrBu 


Pit 


0^2^113 


n-Bu 




Vy£l2^^iN 


n-Bu 


Et 


C!H2Ph 


n-Bu 


Et 


i-Pr 


i-Pr 


Et 


Me 


c-Pt 


Et 


Et 


c-Pr 


Et 


n-Pr 


c-Pr 


Et 


OCH3 


c-Pr 


Et 




c-Pr 



35 



wo 91/17659 



5 



15 



Et 


CH2CCH 


c-Pr 


Et 


N(CH3)2 


c-Pr 


Et 


CH2Ph 


c-Pr 


Et 


H 


c-Pr 


Et 


H 


e.Bu 


Et 


Me 


c-Bu 


Et 


oca^ 


e-Bu 


Et 


N(CH3)2 


e-Btt 


Et 


CH2Ph 


c-Bu 


Et 


H 


(CH2)3C1 


Et 


Me 


(CH2)3a 


Et 


OCEq 


(CH2)3C1 


Et 


CH2Ph 


(CH2)3C1 


Et 


H 


o-pentyl 


Et 


Me 


o>pentyl 


Et 


Et 


o-pentyl 


Et 


OCH3 


o>pentyI 


Et 


CH2CHCH2 


c-pentyl 


Et 


CH2CCH. 


c-pentyl 


Et 


CH2Ph 


c-pentyl 


Et 


H 


c-hexyl 


Et 


Me 


c>he:^l 


Et 


Et 


e-hezyl 


Et 


OCH3 


c-heiQrl 


Et 




e-heiyl 



30 



PCr/US91/03118 





fi3 




Et 


CH2CCH 


e-he^l 


Et 


CH2Ph 


e-bei^l 


Et 


CH2Ph 


CHg-c-Pr 


Et 


CHO 


CH2-e-Pr 


Et 


CH2OCH3 


CH2-c-Pr 


Et 


SO2CH3 


CH2-c-Pr 


Et 


CH2GN 


CHj-c-Pr 


Et 


H 


CH20(C1)GH2 


Et 


Me 


CH2CXG1)CH2 


Et 


Et 


CH2C(C1)CH2 


Et 


n-Pr 


CH2C(C1)CH2 


Et 


0CH3 


CH2C(C1)CH2 


Et 


N(CH3)2 


GH2C(a)C!H2 


n-Pr 


H 


H 


n-Pr 


Me 


H 


n-Pr 


Et 


H 


n-Pr 


n-Pr 


H 


n-Pr 


i-Pr 


H 


n-Pr 


n-Bu 


H 


n-Pr 


i-Bu 


H 


n-Pr 


B-Bu 


H 


n-Pr 


^Bu 


H 


n-Pr 


CHO 


H 


n-Pr 


COCH3 


H 


n-Pt 




H 



35 



wo 91/17659 



58 



PCr/US9l/03118 







p3 

Br 


t>4 
B* 


6 


n-Pr 


OCHo 


H 




n-Pr 


SOoGHo 






n-Pr 


(CHo)nS09CSHQ 


H 




n-Pr 


CH2CHCH2 


H 




n-Pr 


CHoCCH 


H 


10 


n-Pr 


CHoCN 


JU 




n-Pr 




ri 




n-Pr 




TX 




n-Pr 


Me 


Me 




n-Pr 


CHO 


Me 


15 


n-Pr 


COCHq 


Me 




n-Pr 


OCSHo 
0 


Me 




n-Pr 


2 3 


jxie 




n-Pr 




me 




n.Pr 


CHodN 




20 


n-Pr 


CH2Ph 


Ma 




n-Pr 


Et 


Et 




n-JTT 




£t 




n-Pr 


COCH3 


Et 




n-Pr 


OCHo 

0 


Et 


25 


n-Pjr 


SOoCHo 


Et 




n-Pr 




JSrb 




n-Pr 


CH2Ph 


Et 




n-Pr 


i-Pr 


i-Pr 




n-Pr 


CHO 


n- 


30 


Pr 








n-Pr 


SO2CH3 


n- 







E* 


n-Pr 


CH2PI1 


n-Pjr 




n-Bn 


n-Btt 


n-Pr 


CHO 


n-Bn 


n-Pr 


SOoCHq 


n-Bu 


n-Pr 


CH2CN 


n-Bu 


n-Pr 


CH2PI1 




n-Pr 


Me 


e-Pt 


n-rT 


H 


c-Pr 


n-XT 


xl 


(CH2)3C1 


n-Pr 


H 


c-pentyl 


n-Pr 


H 


c-hezyl 


n-Pr 


XT 


V/ii2VAV/iAi/xi2 


n-R: 


H 


Vy*X2^^** 


n-Bu 


Me 


H 


CHoCHoCI 


Me 


AX 


(CHo)oCl 


Me 


H 




Ma 


U 


c-Pr 


Me 


H 


c-Bu 


Me 


H 


i-Pr 


Me 


H 


c-pentyl 


Me 


H 


c-he^I 


Me 


H 


GH2-o-Pr 


Me 


H 


CH2-c-pentyl 


Me 


H 



35 



wo 91/17659 



59 



PCT/US91/03118 



TABLE 7 



NO2 



r1S(CH2)8N N— r3 
Il2 R* 



10 



15 



20 



25 



Rl 


A 

r2 


R» 


Br 


r1 

A 


r2 

A 


E3 


R^ 


Me 


H 


Me 


H 


Me 


Msiy 


Et 


H 


Me 


Me 


Me 


H 


Me 


n-JrT 


JSIv 


H 


Me 


Et 


Me 


H 


Me 




Et 


H 


Me 


n-Pr 


Me 


H 


Me 


C3Io<3N 


Et 


H 


Me 


CHO 


Me 


H 


Me 


COCH3 


Et 


H 


Me 


CH2CN 


Me 


XI 


Me 


CHoNMe? 


Et 


H 


Me 




Me 


H 


JBIv 


H 


Me 


H 


Me 




Me 


H 


Et 


Me 


Me 


B 


Me 


H 


Me 


Me 


Et 


CHO 


Me 


H 


Me 


Me 


Me 


Me 


Et 


CB2CN 


Me 


H 


Me 


Et 


Me 


Me 


Et 


H 


Me 


Me 


Me 


n-Pr 


Me 


Me 


Et 


Me 


Me 


-Me 


Me 


CHO 


Me 


Me 


Et 


CHO 


Me 


Me 


Me 


CH2CN 


Me 


Me 


Et 


Cra2^ 


Me 


Me 


Me 


COCH3 


Me . 


Me 


Et 


H 


Et 


H 


Me 


CH2NMe2 


Me 


Me 


Et 


Me 


Et 


H 


Me 


H 


Et 


H 


Et 


CHO 


Et 


H 


Me 


Me 


Et 


H 


Et 


CH2CN 


Et 


H 



30 



35 



wo 91/17659 



60 



PCT/US91/03118 



TABMgR 



N - NO 



X 



2 



r1S(CH2)3N N-r3 
r2 ^4 



10 



15 



20 



25 





B2 




a* 




B2 


B3 


S* 


Me 


H 


Me 


H 


Me 


Et 


Et 


H 


Me 


Me 


Me 


H 


Me 


n-Pr 


Et 


H 


Me 


Et 


Me 


B 


Me 


CHO 


Et 


H 


Me 


n-Pr 


Me 


H 


Me 


CH2CN 


Et 


H 


Me 


CHO 


Me 


H 


Me 


COCH3 


Et 


H 


jue 


CH2CN 


Me 


H 


Me 


CH2NMe2 


Et 


H 


jue 




Me 


H 


Et 


H 


Me 


H 


Me 


CH2NMe2 


Me 


H 


Et 


Me 


Me 


H 


Me 


H 


Me 


Me 


Et 


CHO 


Me 


H 


Me 


Me 


Me 


Me 


Et 


CH2CN 


Me 


H 


Me 


Et 


Me 


Me 


Et 


H 


Me 


Me 


Me 


n-Pir 


Me 


Me 


Et 


Me 


Me 


Me 


Me 


CHO 


Me 


Me 


Et 


CHO 


Me 


Me 


Me 


CH2CN 


Me 


Me 


Et 


CH2CN 


Me 


Me 


Me 


COCH3 


Me 


Me 


Et 


H 


Et 


E 


Me 


CS^^e2 


Me 


Me 


Et 


Me 


Et 


H 


Me 


H 


Et 


H 


Et 


CHO 


Et 


H 


Me 


Me 


Et 


H 


Et 


CH2CN 


Et 


H 



30 



35 



wo 91/17659 



61 



PCr/US91/03118 



,N02 



r1S(CH2)4N N— R' 
r2 b4 



10 



15 



20 



25 











Br 


A 


r3 

A 


B^ 


Me 


H 


Me 


xl 


jne 


JSIv 


Et 


H 


Me 


Me 


Me 


H 


Me 


n-rr 


JBiv 




Me 


Et 


Me 


H 


Me 




174- 
Jill 




Me 


n-Pr 


Me 


H 


Me 


CH2CN 


Et 


H 


Me 


CHO 


Me 


TT 
XI 


Me 


COCH3 


Et 


H 


Me 


CH2CN 


xue 




Me 


CH<JCMe9 


Et 


H 


jne 




Me 


H 


fib 




Me 


H 


Me 


CH2NMe2 


Me 


H 


Et 


Me 


Me 


H 


Me 


H 


Me 


Me 


Et 


CHO 


Me 


H 


Me 


Me 


Me 


Me 


Et 


CH2GN 


Me 


H 


Me 


Et 


Me 


Me 


Et 


H 


Me 


Me 


Me 


n-Pr 


Me 


Me 


Et 


Me 


Me 


Me 


Me 


CHO 


Me 


Me 


Et 


CHO 


Me 


Me 


Me 


CH2C3N 


Me 


Me 


Et 


CH2CN 


Me 


Me 


Me 


COCH3 


Me 


Me 


Et 


H 


Et 


H 


Me 


CH2NMe2 


Me 


Me 


Et 


Me 


Et 


H 


Me 


H 


Et 


H 


Et 


CHO 


Et 


H 


Me 


Me 


Et 


H 


Et 


CH2CN 


Et 


H 



85 



wo 91/17659 



62 



PCT/US91/03118 



TABLE 10 



r 



b1S(CH2)4N^N-r3 
r2 r4 



10 



15 



20 



25 





B2 


fi3 


fi4 




fi2 


r3 

AS 


r4 


Me 


H 


Me 


H 


Me 


Et 


Et 


H 


Me 


Me 


Me 


H 


Me 


n-Pr 


Et 


rj 
XI 


Me 


Et 


Me 


H 


Me 






XT 

rx 


Me 


n-Pr 


Me 


H 


Me 


CHoCN 

mi 


Et 


H 


Me 


CHO 


Me 


H 


Me 


COCH3 


Et 


H 


Me 


CH2CN 


Me 


H 


Me 


C%NMe2 


Et 


H 


Me 


COCH3 


Me 


E 




H 


Ma 

van 


XI 


Me 


CH2NMe2 


Me 


H 


Et 


Me 


Me 


H 


Me 


H 


Me 


Me 


Et 


CHO 


Me 


H 


Me 


Me 


Me 


Me 


Et 


CH2CN 


Me 


H 


Me 


Et 


Me 


Me 


Et 


H 


Me 


Me 


Me 


n-Pr 


Me 


Me 


Et 


Me 


Me 


Me 


Me 


CHO 


Me 


Me 


Et 


CHO 


Me 


Me 


Me 


CH2CN 


Me 


Me 


Et 


CH2CN 


Me 


Me 


Me 


CXX2H3 


Me 


Me 


Et 


H 


Et 


H 


Me 


CH2NMe2 


Me 


Me 


Et 


Me 


Et 


H 


Me 


H 


Et 


H 


Et 


GEO 


Et 


H 


Me 


Me 


Et 


H 


Et 


CH2GN 


Et 


H 



30 



36 



wo 91/17659 



63 
TABLE 11 



PCrAJS91/03118 






E2 


E3 


n1 
fi* 


Br 


i>3 
B« 


Me 


n-Pr 


H 


VMS 




aDvl 


Me 


n-Bu 


H 


me 


0^2^03 




Me 


i-Fr 


H 


rae 


\i/X3.2^1^ 




Me 


s-Bu 


H 


Ma 




allyl 


Me 


i-Bu 


H 






allyl 


Me 


t-6u 


H 


Me 


CHO 


propargyl 


Me 


C3H0 


H 


jxie 


\/w£I3 




Me 


COCH3 


H 


Jyie 


0^2^x13 


prvpttrgjr* 


Me 


OCH3 


U 


jne 


W02V/1N 




Me 




TM 
XI 


Ma 






Me 




XX 


Me 


%/*»2* ** 




Me 


CJH2CN 


H 


Me 


CHO 


CHO 


Me 


N(CH8)2 


H 


Me 


COCH3 


CHO 


Me 


C2H2Ph 


H 


Me 


OCH3 


CHO 


Me 


n-Pr ' 


Me 


Me 


N(CH3)2 


CHO 


Me 


n-Bu 


Me 


Me 


CH2CN 


CHO 


Me 


CHO 


Me 


Me 


OCH3 


COCH3 


Me 


OCH3 


Me 


Me 


CH2CN 


COCH3 


Me 


SO2CH3 


Me 


Me 


CHO 


CH20(CH2)20CH3 


Me 


CH2CN 


Me 


Me 


OCH3 


CH20(CH2)2OCH3 


Me 


N(CH3)2 


Me 


Me 


CHO 


SO2CH3 


Me 


CH2Ph 


Me 


Me 


OCH3 


SO2CH3 


Me 


CHO 


aUyl 


Me 


CH2CN 


SO2CH3 



35 



wo 91/17659 



64 



PCr/US91/03118 





fi* 


Br 




0 


Me 




I/II2UN 




Me 




UXI2UN 




Me 




^TTj^inrKT 
UII2OJN 




Me 




WX12^J^ 




Me 




i-«ri2x'n 


JLU 


Me 




CH2Ph 




Me 








Me 








Me 




vr£12Jrll 




£t 


n-Pr 


H 


xo 


Et 


CHO 


H 




JSib 




H 








H 




Et 




XI 




Et 


n-Pr 


Me 


on 


Et 


CHO 


Me 








Me 








Me 




Et 




iHe 




Et 


CHO 


CHO 


Am 


Et 








Et 


V/wXXQ 






Et 


CH2CN 


CHO 




Et 


CHO 


COCH3 




Et 


COCH3 


COCH3 


30 


Et 


OCH3 


COCH3 




Et 


CH2CN 


coc^s 



B2 g3 



n-Pr 


CHO 


H 


n-Bu 


CHO 


H 




CHO 


B 




CHO 


H 


o-pentyl 


CHO 


H 


CH2-c-Pr 


CHO 


H 
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N 



,N0, 



e2 b3 



Me 



10 





B2 




Me 


n-Pr 


H 


Me 


n-Bn 


H 


Me 


irFr 


H 


Me 


8-Ba 


H 


Me 


i-Bu 


H 


Me 


fr-Bu 


H 


Me 


CHO 


H 


Me 


COCH3 


a 


Me 


OCH3 


H 


Me 


CH20(CH2)20CH3 


•I 
B 


Me 


SO2CH3 


TT 
XX 


Me 


CH2CN 


XT 


Me 


N(CH3)2 


H 


Me 


CH2Fh 


B 


Me 


n-Er • 


Me 


Me 


n-Bu 


Me 


Me 


CHO 


Me 


Me 


OCH3 


Me 


Me 


SO2CH3 


Me 


Me 


CH2CN 


Me 


Me 


N(CH3)2 


Me 


Me 


CB2^ 


Me 


Me 


CHO 


aUyl 



35 





Ik 




Me 


0CH3 


aDyl 


Me 


SOOCH3 


aDyl 


Me 


CHoCJN 


aUyl 


Me 


N(CH3)2 


aUyl 


Me 


CH2^ 


aUyl 


Xue 






Me 


OCHq 


pnqpargyl 


Me 


SO2CH3 


propargjrl 


Me 


CH2CN 


pnqpargyl 


Me 


N(CH3)2 


propargyl 


Me 


CHoPh 
St 


pn^argyl 


Me 


CHO 


CHO 


Me 


COCH3 


CTLO 


Me 


OCH3 


CHO 


Me 


N(CH3)2 


CHO 


Me 


CH2CN 


CHO 


Me 


OCH3 


COCH3 


Me 


CH2CN 


COCH3 


Me 


OHO 


CH20(CH2)20CH3 


Me 


■T)CH3 


CH20(CH^OCH3 


Me 


CHO 


8O2CH8 


Me 


OCH3 


8O2CH3 


Me 


CH2CN 


SO2CH3 
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5 Me CHO GH2CN 
Me OCH3 CH2CN 
Me CH2CN C3H2CN 
Me N(CH3)2 CH2CN 
Me n-Pr CH2Ph 

10 Me CHO CH2Ph 

Me OCH3 CHgPh 

Me CH2GN CH2ni 

Me GH2Ph CHsFh 

Et n-Pt H 

15 Et CHO H 

Et OCH3 H 

Et SO2CH3 H 

Et CH2CN H 

Et n-Pr Me 

20 Et CHO Me 

Et OCH3 Me 

Et SO2CH3 Me 

Et CH2CN Me 

Et CHO CHO 

25 Et COCH3 CHO 

Et OCH3 CBO 

Et CH2CN CHO 

Et CHO COCH3 

Et COCH3 COCH3 

30 Et OCH3 COCH3 

Et CH2CN COCH3 



fi^ B2 



n-ft- 


CHO 


H 


n-Ba 


CHO 


H 




CHO 


H 


t-Pr 


CHO 


H 


e>pentyl 


CHO 


H 


CH2-o-Pr 


CHO 


H 
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r1s(CH2)3N N Me 



10 



15 



20 



26 



30 



35 



El 


fi2 


S3 


El 


E2 


E3 


Me 


n-Pr 


H 


Me 


OCH3 


allyl 


Me 


n-Bu 


H 


Me 


SO2CH3 


allyl 


Me 


i-Pr 


H 


Me 


CH2CN 


allyl 


Me 


B-Bu 


H 


Me 


N(CH3)2 


aUy] 


Me 


i-Bu 


H 


Me 


CH2Ph 


ally] 


Me 


i-Bu 


H 


Me 


CHO 


propsrgyl 


Me 


CHO 


H 


Me 


OCH3 


propargyl 


Me 


COCH3 


H 


Me 


SO2CH3 


propargyl 


Me 


OCH3 


H 


Me 


CH2CN 


propugyl 


Me 


CH20(CH2)20CH3 


H 


Me 


N(CH3)2 


propargyl 


Me 


SO2CH3 


B 


Me 


CH2Ph 


propargyl 


Me 


CH2GN 


H 


Me 


CHO 


CHO 


Me 


N(CH3)2 


H 


Me 


COCH3 


CHO 


Me 


C3H2Ph 


H 


Me 


OCH3 


CHO 


Me 


n-Pr 


Me 


Me 


N(CH3)2 


CHO 


Me 


n-Bu 


Me 


Me 


CH2CN 


CHO 


Me 


CHO 


Me 


Me 


OCH3 


COCH3 


Me 


OCH3 


Me 


Me 


CH2CN 


COCH3 


Me 


SO2CH3 


Me 


Me 


CHO 


CH20(CH2)20CH3 


Me 


CH2CN 


Me 


Me 


OCH3 


CH20(CH2)20CH3 


Me 


N(CH3)2 


Me 


Me 


CHO 


SO2CH3 


Me 


CH2PI1 


Me 


Me 


OCH3 


SO2CH3 


Me 


CHO 


aOyl 


Me 


CH2CN 


SO2CH3 
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6 


Me 




CH2CN 




Me 












CH2CN 




Ma 




CH2CN 




jne 


n-Pr 


CH2Ph 


10 


Me 


CHO 


CH2Ph 




Me 


V/V/JjLQ 


CH2Ph 




Me 




CHjjPh 




jue 


UH2Fh 


CH2FI1 




Et 


n-Pt 


H 


15 


Et 


CHO 


H 








H 




TTf 

l!f^ 




H 




ILt 


GH2CN 


H 




Et 


n-Pr 


Me 


20 


Et 


CHO 


Me 




^St 




Me 




Et 




Me 




Et 




Me 




£t 


CHO 


CHO 


26 


Et 


COCH3 


CHO 




Et 


OCH3 


CHO 




Et 


CH2CN 


CHO 




Et 


CHO 


COCH3 




Et 


COCH3 


COCH3 


30 


Et 


OCH3 


COCH3 




Et 


CH2CN 


COCH3 



fil fi2 fiS 



n-Pr 


CHO 


H 


n-Ba 


CHO 


H 


(CH2)2G1 


CHO 


H 


oPt 


CHO 


H 


e-pentyl 


CHO 


H 


CH2-c-Pr 


CHO 


B 
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TABLE 14 



X. 



b1s(CH2)3N N Me 

r3 



20 



mm 


B2 






£2 


B3 


Me 


n-Pr 


H 


Me 


OCH3 


allyl 


Me 


n*Bu 


H 


Me 


SO2CH3 


aDyl 


Me 


i-Pr 


H 


Me 


CH2CN 


aUyl 


Me 


B-Bu 


H 


Me 


N(CH3)2 


aOyl 


Me 


i-Bu 


H 


Me 


CH2Ph 


aUyl 


Me 


t-Bu 


H 


Me 


CHO 


propargyl 


Me 


CHO 


H 


Me 


OCH3 


propaxgyl 


Me 


COCH3 


H 


Me 


SO2CH3 


propargyl 


Me 


OCH3 


H 


Me 


CH2CN 


propargyl 


Me 


CH20(CH2)20CH3 


H 


Me 


N(CH3)2 


propargyl 


Me 


SO2CH3 


H 


Me 


CH2Ph 


propargyl 


Me 


CH2CN 


H 


Me 


CHO 


CHO 


Me 


N(CH3)2 


H 


Me 


COCH3 


CHO 


Me 




H 


Me 


OCH3 


CHO 


Me 


n-Pr 


Me 


Me 


N<CH3^ 


CHO 


Me 


n-Bu 


Me 


Me 


CH2CN 


CHO 


Me 


CHO 


Me 


Me 


OCH3 


COCH3 


Me 


OCH3 


Me 


Me 


CH2CN 


COCH3 


Me 


SO2CH3 


Me 


Me 


CHO 


CH20(CH2)20CH3 


Me 


CH2GN 


Me 


Me 


OCH3 


CH20(CH2)20CH3 


Me 


N(C!H3)2 


Me 


Me 


CHO 


SO2CH3 


Me 


CH2Pb 


Me 


Me 


OCH3 


SO2CH3 


Me 


CHO 


aDyl 


Me 


CH2GN 


SO2CH3 
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n1 
fi^ 






5 






CH2CN 




Ma 




CH2CN 




Jue 




CH2CN 




Ma 




CH2CN 




Ma 

JUG 


li-rT 


CH2Ph 


10 


Xae 


CHO 


CH2Ph 




ale 


UCH3 


CH2Ph 




me 


CH2CN 


CH2Ph 




Ma 




CH2Ph 




Et 


n-Pt 


H 


15 


Et 


CHO 


H 




Et 


OCH3 


H 




Jilt 


CV/*V #'111 ■ 

S02CH3 


H 








H 




Et 


n-Pr 


Me 


20 


• Et 


CHO 


Me 




Sit 


OCH3 


Me 




Jsit 


SO2CH3 


Me 






v/xl2vJtri 


Me 




Et 


CHO 


CHO 




Mab 


WUU13 


CHO 




ISfl 


VA./II3 


CHO 




Et 


CH2CN 


CHO 




Et 


CHO 


COCH3 




Et 


COCH3 


COCH3 


30 


Et 


OCH3 


COCH3 




Et 


CH2CN 


COCH3 



fii a2 g3 



B-Pr 


CHO 


H 


n-Bu 


CHO 


H 


(CH2)2a 


CHO 


H 




CHO 


H 


o-pentyl 


CHO 


H 




CHO 


H 
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TABLE 16 



5 



10 



16 



El 


E2 




Me 


n-Pr 


H 


Me 


n-Bu 


H 


Me 


i-Pr 


H 


Me 


B-Bu 


H 


Me 


i-Bu 


H 


Me 


t-Bu 


H 


Me 


CHO 


H 


Me 


COCH3 


H 


Me 


OCH3 




Me 


CH20(CB2)20CH3 


H 


Me 


SO2CH3 


XX 

a 


Me 


CH2CN 


» 
a 


Me 


N(CH3)2 


H 


Me 


CH2Ph 


H 


Me 


n-Pr 


Me 


Me 


n>Bu 


Me 


Me 


CHO 


Me 


Me 


OCH3 


Me 


Me 


SO2CH3 


Me 


Me 


CH2CN' 


Me 


Me 


N(CJH3)2 


Me 


Me 


CH2PI1 


Me 


Me 


CHO 


aUyl 






a2 


B3 


Me 




oTIvl 

Biiyi 


Me 


SO2CH3 


aiiyi 


Me 




miyi 


Me 


N(C±i3;2 


aiiyi 


Me 


GH2-^^ 




Me 


CHO 


propargyl 


Me 


OUH3 


propargyl 


Me 


SO2CH3 


propargyl 


Me 




propargyl 


Me 


N(UE[3)2 


propargyl 


Me 




propargyl 


Me 


CHO 


CHO 


Me 


COCH3 


CHO 


Me 


OCH3 


CHO 


Me 


N(CH3)2 


CHO 


Me 


CH2CN 


CHO 


Me 


OCH3 


COCH3 


Me 


CH2CN 


COCH3 


Me 


CHO 


CH20(CH2)20CH3 


Me 


OCH3 


CH20(CH2)20CH3 


Me 


CHO 


SO2CH3 


Me 


OCH3 


SO2CH3 


Me 


CH2CN 


8O2CH3 
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Br 






5 






CH2CN 








CH2CN 




iu6 




CH2CN 




Me 




CH2CN 




jNie 


n-Fr 


CH2Ph 


10 


A&e 


GHO 


CH2Ph 




Mb 


0CH3 


CH2Ph 




Me 


CH2CN 


CH2Ph 






CB2Fh 


CH2PI1 




Et 


n-Pr 


H 


15 


Et 


CHO 


H 




i!ft 


0CH3 


H 




lift 


SO2CH3 


H 








H 




Et 


n-Pr 


Me 


20 


Et 


(3H0 


Me 




JSt 


OCH3 


Me 




iSt 


8O2CH3 


Me 






0XI2UN 


Me 




Et 


CSHO 


CHO 






uOUQ3 


CHO 






\/0£l3 


CHO 




Et 


CH2CN 


CHO 




Et 


CHO 


COCH3 




Et 


COCH3 


COCH3 


30 


Et 


OCH3 


COCH3 




Et 


CH2CN 


COCH3 



El 



B2 



n-Pf 


CHO 


H 


it>Ba 


CHO 


H 




CHO 


H 


cPr 


GHO 


B 




CHO 


H 




CHO 


H 
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X 

r1s(CH2)3N n — Me 

r2 I 
r3 



15 



25 



35 





B2 




nl 

A 


A 


Hi 


Me 


n-Ft 


H 


Me 


OCH9 


allyl 


Me 


n-Bu 


H 


Me 


SOoCHq 


ally! 


Me 


i-Plr 


H 


Me 


CHoCN 


aUyl 


Me 


B-Bu 


H 


Me 


N(CHq)9 


aDyl 


Me 


i-Bu 


H 




CH2P^ 


aUyl 


Me 


t-Bu 


H 


Me 


CHO 


propargyl 


Me 


CHO 


H 








Me 


COCH3 


IT 

n 


Me 


SOoCHq 




Me 


UO03 


Tt 
n 


Me 


CH2CSN 


propargyl 


Me 




XX 


Me 


N(CHq)9 


propaigyl 


Me 


SO2CH8 


H 


Me 


CH2PI1 


propargyl 


Me 


C3H2CN 


H 


Me 


CHO 


CHO 


Me 


N(CH3)2 


B 


Me 


COCHs 


CHO 


Me 


CH2Ph 


H 


Me 


OCH3 


CHO 


Me 


n-Pr 


Me 


Me 


N(CH3)2 


CHO 


Me 


n-Bu 


Me 


Me 


CH2C3N 


CHO 


Me 


CHO 


Me 


Me 


OCH3 


COCH3 


Me 


OCH3 


Me 


Me 


CH2CN 


COCH3 


Me 


SO2CH3 


Me ' 


Me 


CHO 


CH20(CH2)20CH3 


Me 


CH2CN 


Me 


Me 


OCH3 


CH20(CH2)20CH3 


Me 


N(CH3)2 


Me 


Me 


CHO 


SO2CH3 


Me 




Me 


Me 


OCH3 


SO2CH3 


Me 


CHO 


aUyl 


Me 


CH2CN 


SO2CH3 
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fi2 


£3 


6 


Me 


GHO 


CH2CN 




Me 


OCH3 


CH2CN 




Me 


CBgCN 


GH2CN 




Me 


N(CH3)2 


CH2CN 




Me 


n-Pr 


CH2Ph 


10 


Me 


CHO 


GHjPh 




Me 


OCH3 


CH2PI1 




Me 


CH2CN 


CH2Ph 




Me 




CH2Ph 




Et 


n-Pr 


B 


15 


Et 


CHO 


H 




Et 


OCH3 


H 




Et 


SO2CH3 


H 




Et 


CH2CIN 


H 




Et • 


n-Fr 


Me 


20 


Et 


CHO 


Me 




Et 


OCH3 


Me 




Et 


SO2CH3 


Me 




Et 


CH2CN 


Me 




Et 


CHO 


CHO 


25 


Et 


COCH3 


CHO 




Et 


OCH3 


CHO 




Et 


CH2CN 


CHO 




Et 


CHO 


COCH3 




Et 


COCH3 


COCH3 


30 


Et 


OCH3 


COCH3 




Et 


CH2CN 


COCH3 



B2 



B3 



n-Pr 


CHO 


H 


n-Ba 


CHO 


H 




CHO 


H 


e-Pr 


CHO 


H 


c-penfyl 


CHO 


H 


CH2^r-Pr 


CHO 


H 
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TABLE 17 



O 

r1s(CH2)2N^^N-B^ 
b2 



NO 

X. 



2 







E2 


fi3 


A 

a* 








T»4 

B; 


10 




















Me 


H 


H 


H 


Ma 




H 


H 




Me 


Me 


H 


H 


Ma 




Me 


H 




Me 


H 


Me- 


H 


M6 




CHO 


H 




Me 


H 


Me 


Me 


Me 






Me 


16 


Me 


H 


Et 


H 






Et 


H 




Me 


Me 


Me 


H 


Et 


H 


Me 






Me 


Me 


Me 


Me 


Et 


H 


Me 


Me 




Me 


Me 


Et 


H 


Et 


H 


Et 


XI 




Me 


Me 


c-Pir 


H 


Et 


H 


CHO 


H 


20 


Me 


Me 


n-Pr 


H 


Et 


H 


CHO 


Me 




Me 


Me 


Me 


CHO 


Et 


Me 


Me 


B 




Me 


CHO 


H 


H 


Et 


Me 


CHO 


B 




Me 


CHO 


Me 


H 


Et 


Me 


CHO 


Me 




Me 


SO2CH3 


Me 


H 


Et 


CHO 


Me 


H 


25 


Me 


SO2CH3 


H 


H 


Et 


CHO 


Et 


B 




Me 


OCH3 


H 


B 


Et 


CHO 


Me 


Me 




Me 


OCH3 


Me 


H 












Me 


OCH3 


Me 


CHO 












Me 


CH2CN 


Me 


B 










30 


Me 
Me 


CH2CN 
CH2CN 


Me 
Et 


Me 
B 




1 
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NO, 



O N 

r1s(CH2)2N^N-r3 
R2 b4 



10 



15 



20 





B2 


E3 


B* 




B2 


E8 


mm 


Me 


H 


H 


H 


Me 


N(CH3)2 


H 


H 


Me 


Me 


H 


H 


Me 


N(CH8)2 


Me 


B 


Me 


E 


Me 


H 


Me 


N(CH3)2 


CHO 


H 


Me 


H 


Me 


Me 


Me 


N(CH3)2 


CHO 


Me 


Me 


H 


Et 


H 


Me 


N(CHa)9 


Et 


n 


Me 


Me 


Me 


H 


Et 


XI 


Me 


H 


Me 


Me 


Me 


Me 


Et 


XT 
XI 


Me 


Me 


Me 


Me 


Et 


B 


Et 


ta- 


£lt 


H 


Me 


Me 


cPr 


H 


Et 






H 


Me 


Me 


n-Plr 


H 


Et 


H 


CHO 


Me 


Me 


Me 


Me 


CHO 


Et 


Me 


Me 


H 


Me 


CHO 


H 


H 


Et 


Me 


CHO 


H 


Me 


C3HO 


Me 


H 


Et 


Me 


CHO 


Me 


Me 


SO2CH3 Me 


H 


Et 


CHO 


Me 


H 


Me 


SO2CH3 


H 


H 


Et 


CHO 


Et 


H 


Me 


OCH3 


H 


H 


Et 


CHO 


Me 


Me 


Me 


OCH3 


Me 


H 






Me 


OCH3 


Me 


CHO 










Me 


CH2CN 


Me 


H 










Me 


CH2CN 


Me 


lU 










Me 


CH2CN 


Et 


H 











35 



wo 91/17659 



77 



PCT/US91/03118 



TABLE 19 



O 

.11 



X 



r1s(CH2)3N' ^N-B' 
r2 r4 



10 



15 



20 



El 


B2 




B* 








i>4 

B( 


Me 


B 


H 


B 


Me 




XT 
XX 


H 


Me 


Me 


H 


B 


Me 






H 


Me 


H 


Me 


B 


Me 




\jCl\J 




Me 


H 


Me 


Me 


Me 




\jO\J 


Ma 


Me 


H 


Et 


B 


Me 






H 


Me 


Me 


Me 


B 


Et 


H 


Me 


H 


Me 


Me 


Me 


Me 


Et 


H 


Me 


Me 


Me 


Me 


Et 


B 


Et 


H 


Et 


H 


Me 


Me 


c-Pr 


B 


Et 


H 


CBO 


H 


Me 


Me 


n-Pr 


B 


Et 


H 


CBO 


Me 


Me 


Me 


Me 


CBO 


Et 


Me 


Me 


B 


Me 


CHO 


H 


B 


Et 


Me 


CBO 


B 


Me 


CHO 


Me 


B 


Et 


Me 


CBO 


Me 


Me 


SO2CH3 


Me 


B 


Et 


CHO 


Me 


B 


Me 


S02caa3 


H 


B 


Et 


CHO 


Et 


B 


Me 


0CH3 


H 


B 


Et 


CHO 


Me 


Me 


Me 


0CH3 


Me 


B 










Me 


0CH3 


Me 


CBO 










Me 


CH2CN 


Me 


B 










Me 


CH2CN 


Me 


Me 






i 




Me 


CH2CN 


Et 


B 
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NO2 

O N 

RlS(CH2)gN^N-B3 
R2 R* 



10 



15 



20 



El 


A 


r3 
i> 


b4 
B* 




rl 


a 


H 




Me 


H 


H 


Jue 


H 


Me 


H 


JI16 


H 


Me 


Me 


jvie 


H 


Et 


H 




Me 


Me 


H 




Me 


Me 


Me 


Ma 


Me 


Et 


H 


Me 


Me 


c-Pr 


H 


Me 


Me 


n-Pr 


H 


Me 


Me 


Me 


CHO 


Me 


CHO 


H 


H 


Me 


CHO 


Me 


H 


Me 


SO2CH3 Me 


H 


Me 


SO2CH3 H 


B 


Me 


OCHs 


H 


B 


Me 


OCIH3 


Me 


B 


Me 


OCH3 


Me 


CHO 


Me 


CH2CN 


Me 


H 


Me 


CH2CN 


Me 


Me 


Me 


CH2CN 


Et 


H 



t>l 








Me 




H 


H 






Me 


H 




N(CH3}2 


CHO 


H 


Jnie 


N(CH3)2 


CHO 


Me 


Me 


N(CH8)2 


Et 


B 


Et 


H 


Me 


B 


Et 


B 


Me 


Me 


Et 


B 


Et 


B 


Et 


H 


CHO 


B 


Et 


H 


CHO 


Me 


Et 


Me 


Me 


H 


Et 


Me 


CHO 


H 


Et 


Me 


CHO 


Me 
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TABU! 32 



,N0, 



N' 



10 




a 


A 






Me 


A 

V 




H 




Me 


0 




Me 




Me 


0 




CHO 


15 


Me 


0 




GH2GN 


Me 




CH2CH2 


H 




Me 




GH2CH2 


Me 




Me 




^J»2^**2 






Me 




I^xi2v±l2 


Cn2CN 


20 


Me 




(CH2)3 


H 




Me 




(CH2)3 


Me 




Me 




(CH2)3 


CHO 




Me 




(CH2)3 


CH2CN 




Me 


2 


CH2CH2 


H 


25 


Me 


2 


CH2CH2 


Me 




Me 


2 


CH2CH2 


CHO 




Me 


2 


CH2CH2 


CHgCN 




Me 


2 


(C3H2)3 


H 




Me 


2 


(CH2)3 


Me 


30 ' 


Me 


2 


(CH2)3 . 


CHO 


Me 


2 


(CH2)3 


CHjCN 



35 



wo 91/17659 



93 



PCT/US91/03118 



TABLE 33 
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TABLE 1 
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10 


CHNO2 


H 
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H 
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20 


11 


CHNO2 


H 


Me2N(CH2)2 


H 


oil 



25 



ftRecrystallization from ethanol provided material identical to the 
compound melting at 131.5-133'C by 1H and 13C NMR but -with a 
melting point of llS-lie^C. 
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r8 



12 H 75-77 

13 Me 



IS INDEXTABLTga 

NO 



2 



NH 

20 MeS' 




S m.p/>C 



14 CH2CH2 102-104 
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Fonmilatift Ti nod Use 

The compounds of this invention will generally be used in 
6 formulation with an agriculturally suitable carrier comprising a Hquid or 
soUd diluent or an organic solvent. Useftd formulations of the compounds 
of Formula I can be prepared in conventional ways. They include dusts, 
granules, baits, pellets, solutions, suspensions, emulsions, wettable 
powders, emulsifiable concentrates, dry flowables and the like. Many of 

10 these can be applied directly. Sprayable formulations can be extended in 
suitable media and used at spray volumes of from about one to several 
hundred liters per hectare. Hi^ strength compositions are primarily 
used as intermediates for further formulation. The formulations, 
broadly, contain from less than about 1% to 99% by weight of active 

16 ingredient(s) and at least one of a) about 0.1% to 20% suifectant(s) and b) 
about 5% to 99% soKd or Uquid diluent(s). More specifically, they will 
contain effective amounts of these ingredients in the following 
appzxadmate proportions: 

P^ireentbv Weight 

Active 

20 Tnpedient I2iluS0t(al ffttrfflrtmtfB) 



Wettable Powders 


25-90 


0-74 


1-10 


Oil Stispensions, 
Emulsions, Solutions, 
25 (including Ei&ulsifiable 
Concentrates) 


5-50 


40-95 


0-15 


Dusts 


1-25 


70-99 


0-5 


Ghranules, Baits 
30 and Pellets 


0.01-95 


5-99 


0-15 


High Strength 


90-99 


0-10 


0-2 



Compositions 



Lower or hi^er levels of active ingredient can, of course, be 
8^ present depending on the intended use and the physical properties of the 
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compound. H i ghe r ratios of surfactant to active ingredient are some- 
tixnes desirable, and are achieved by iacoxporation into the formulation or 
bytanknmdng. 

5 l^ypical solid diluents are described in Watkins, et aL, "Handbook 

of Insecticide Dust Diluents and Carriers", 2nd Ed., Dorland Books, 
Caldwell, New Jersey. The more absorptive diluents are preferred for 
wettable powders and the denser ones for dusts. Topical liquid diluents 
and sdvoxts are described in Marsden, "Solvents Chude," 2nd Ed., 

10 Interscience, New York, 1950. SolubiHIy under 0.1% is prefemd for 
suspension concentrates; solution concentrates are preferably stable 
against phase separation at 0**C. "McCutcheon's Detergents and 
Emulsifiers Annual", AUured PubL Corp., Ridgewood, New Jersey, as 
well as Sisely and Wood, "Encyclopedia of Surface Active Agents", 

15 Chemical Publ. Co., Inc., New York, 1964, list surfactants and 
recommended uses. AH formula- 
tions can contain minor amounts of additives to reduce foam, caking, 
corrosion, microbiological growth, etc. Preferably, ingredients should be 
approved by the U.S. Environm^tal Protection Ageacy for the use 

20 intended. 

The metiiods of making such compositions are well known. 
Solutions are prepared by simpfynmdng the ingredients. Pine solid 
compositions are made by blending and, usually, grinding as in a 
hammer or fluid energy milL Suspensions are prepared by wet milhng 

25 (see, for example, U.S. 3,060,084). Granules and pellets can be made by 
spraying the active material upon preformed granular caiiiers or by 
agglomeration techniques. See J. E. Browning, "Agglomeration", 
Chemical Engineeriny. December 4, 1967, pages 147 and following, and 
Terry's Chemical Engineer's Handbook", 4th Ed., McGraw-Hill, New 

30 > Tork, 1963, pages 8 to 59 and following. 
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N-methyl-N'-[2^methylthio)ethyl]-2-mtK)- 
6 1,1-ethenediaiiiiiie 20% 
blend of oil soluble sulfonates 

and polyoryethylene ethers 10% 
isophorone ^0% 
Tbe ingredients are combined and stirred mth gentle warmii^ to 
10 speed solution. A fine screen filter is included in packaging operation to 
the absence of any extraneous undissolved material in the 
inroduct. 

15 W**^"^^*^ Powder 

N-niethyl-N'-[2-(inethylthio)ethyl]-2-nitro- 

1,1-ethenediamine 30% 
sodium alkylnaphthalenesulfonate 2% 
synthetic amorphous silica 3% 
20 kaolinite ®3% 

The active ingredient is mized mth the inert materials in a 

blender. After grinding in a hammermill, the material is re-blended and 

sifted tiirough a 50 mesh screen. 

25 'p»«;aiifip1«» n 

Puat 

Wettable powder of Example B 10% 
pyrophylHte (powder) 90% 
The wettable powder and the pyrophyllite diluent are thoroughly 
80 blended and then packaged. The product is suitable for use as a dust. 

Qranule 

N-methyl-N'-[2-(methylthio)ethyl]-2-nitro- 
35 1,1-ethenediamine 10% 



wo 91/17659 



100 



PCT/US91/03118 



attapiilgite granules (low volative 
matter, 0.71/0.30 mm- U.S.S. No. 
25-50 sieves) 90% 
6 The active ingredient is dissolved in a volatile solvent such as 

acetone and sprayed upon dedusted and pre-warmed attapulgite granules 
in a doable cone blender. The acetone is then driven off by heating. The 
granules are ihea allowed to cool and are packaged. 

able powder <^EzampleB 15% 
gypavm 

potassium sulfate 15% 

15 The ingredients are blended in a rotating mixer and water sprayed 

on to accomplish granulation. "When most of the material has reached the 
desired range of 0.1 to 0.42 mm (U.S.S. No. 18 to 40 sieves), the granules 
are removed, dried, and screened. Oversize material is crushed to 
produce additional material in the desired range. These granules contain 

20 4.5% active ingredient. 

Example V 

N-methyl-N'-C2-(methyIthio)ethyl]-2-nitro- 
25 1,1-eliienediamine 26% 
N-methyl-pyrrolidone 75% 
The ingredients are combined and stirred to produce a solution 

suitable for direct, low volume application. 

Aqueous Suspension 

N-methyl-N'-[2-(methylthio)ethyl]-2-nitro- 

1,1-efhenediamine 2 0% 

Isopropyl phosphoric ester o.2% 

S5 mite Carbon 1.0% 



wo 91/17659 



101 



PCr/US91/03118 



Knely powdered talc 96.8% 
The ingrediaits are thoroughly blended and pulverized to make a 
driftless dust. The material can then be packaged. 

5 

Oil Suspension 

N-methyl-N'-[2-(methylthio)ethyl]-2-nitro- 
1,1-ethenediamine 36.0% 
10 bl^ofpolyakoholcarboi^ 6.0% 

esters and oil soluble petroleum 
sulfonates 

i^ene range solvent 69.0% 
The ingredients are combined and ground together in a sand mill 
16 to produce particles substantially aU below 6 microns. The product can 
be used directly, extended with oils, or emulsified in water. 

Pflit Granules 
20 N-methyl-N'-[2-(methylthio)ethyl]-2-nitro- 

1,1-ethenediamine 3.0% 
blend of polyethoaylated nonyl- 9.0% 
phenols and sodium dodecyl* 
benzene sulfonates 
26 ground up com cobs 88.0% 

The active ingredient and surfactant blend are dissolved in a 
suitable solvent such as acetone and sprayed onto the ground com cobs. 
Hie granules are then dried and packaged. 

Conqwunds of Formula I can also be mixed with one or more oflier 
30 insecticides, fimgiddes, nematoddes, bactericides, acariddes, or other 
biologically active compounds to form a multi-component pesticide giving 
an even broader spectrum of effective agricultural protection. Examples 
of other agricultural protectants with whidx compounds of this invention 
ffp w be formulated are: 

36 
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3-h7dro^-N-methylczotoiumude(duueth7lphofiphate)ester 
(monocrotophos) 

6 methyicarbamic add, ester with 2,3-dihydn>-2,2- 
dunethyl-T-benzofuranol (carbofuran) 

0-[2,4,5-trichloTo-a-(chloromethyI)benzyI]phosphoric 
add, 0',0'-dimfithyl ester (tetradilorvinphos) 
2-maxaptosnediiic add, diethyl ester, S-ester with 
10 fhicmophosphcnic add, dimetl^l estw (malathion) 
phosphorotfaioic add, 0,0-dimethyI, O-s-niteophenyl 
ester (meUiyl paralliion) 
methyicarbamic add, ester with a-naphthol (carbai^) 

methyl 0-(methylearbamoyl)thioIacetohydn»Eamate 

16 (methomyl) 

N'-(4KMoro^toIyI)-N,N-dimethylformamidine 
(chlordimeform) 

0,0-diethyl-0-(2-i8opropyl-4-methyl.6-pyiimidylphos- 
phprothioate (diazinon) 

20 octachlorocamphene (tozaphene) 

O-ethyl-O-p-nitrophenyl phenylphoi^honothioate (BPN) 
(S)-a-cyano-in.pheiio:g*enzyl-(lR,3R)-3-(2>dibromo- 

Yinyl>2,2-dimfithyk7elopropanecarboa^te 

(ddtametfarin) 

25 Metlgrl-N',N'-dimethyl-N-[(meUiylcarbamx^)a:7}.l. 
thiooz aminddate (oxamgd) 

cyano(3-ph^ioa7ph«ayl)-me1hyl-4-chloro-a-(l-metiiyl- 
ethyDbenzeneacetate (fenvalerate) 

(3-phenoxyphenyl)methyl(±)-fla,toHia-3-(2,2^ddoro 
30 ethenyl>-2,2-dimethyI(7dopropanecarbo^date (penne- 
thnn) 

a-<7ano-3-phenozybenz7l 3-(2,2-dichloroviiiyl)-2,2- 

dimethylcydopropanecarbozylate (eypennethrin) 

0-ethyl-S-(]2-chlorophenyl)ethylphosphonodithioate 
35 (profenofira) 
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phosphorothiolothionic acid, 

0- ethyl-0-[4-(methylthio)-phenyl]-S-fl-propyl ester 

(sulprofos). 

5 

Additional insecticides are listed hereafter by their common 
names: trifltunuron, diflubenzuron, methoprene, buprofezin, thiodicarb, 
acephate, azinphosmethyl, chlorpyrifos, dimethoate, ibnophos, 
isofenphos, methidathion, meChamidiphos, monocrotphos, phosnoet, 
10 phosphamidon, phosalone, piiimicarb, phorate, terbnfos, trichlorfon, 
methosychlor, bifenthrin, biphenate, cyflufhrin, fenpn^athrin, 
fluvalinate, flucythrinate, tralomefhrin, metal- dehyde and rotenone. 

•Pimgieidea! 

16 methyl 2-benzimidazolecarbamate (carbendazim) 

tetramethylthiuram disulfide (thiuranO 

n-dodecylguanidine acetate (dodine) 

manganese ethylenebisditbiocarbamate (maneb) 

l,4-dichloro-2,5-dimethoxybenzene (chloroneb) 
20 methyl l-(bal7lcarbamoyl)-2-benzimidazolecarbamate 
(benomyl) 

1- [2-(2,4-didilor6phenyl)-4-propyl-l,3-dio»)lan-2- 
ylmethyl]-lH-l^,4-triazole (propiconazole) 
2-<7ano-N-ethylcarbamoyl-2-methoa7iminoacetamide 

25 ((^moacanil). 

l-(4-chlorophen«Qr)-3,3-dimethyl-l-(lH-l^,4-triazoI-l- yl)-2-butanone 

(triadimefim) 

N-(trichloromethylthio)tetrahydrophtha]imide (captan) 
N<<trichloromethyltfaio)phfhaIimide (folpet) 
30 l-[[[bis(4-fluorophenyl)][methyl]8ilyl]methyl}-lH- 
1^,4-triazole. 

Nematocides: 

S-methyH-(dimethylcarbamoyl)-N-(methylcarbamoylosy)- 
35 fhioformimidate 
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&>meihyl lK:arbamo7l-NKmeth7lcarbaiD07lo]7)thio- 
fonxumidate N-isopropylphosphoramidic add 
0-ethyl 0'-[4-(methyltbio)-ffi-tolyljdiester (fenaimphos) 

6 

tzibasie copper sul&te 
strepton^dn sal&te 

10 Agflriridw: 

senedoic add, ester with 2<fiS£-lml7l-4,6-dimixo- 
phenol (bmapacryl) 

6-methyl-l,3-dthiolo[4,5-£]qumaza]iii-2^e 
(ozythioqainoz) 

15 ethyl 4,4'-didilorob«izilate (dilorobenzilate) 

l,l-bis(]2-dilorophenyl)-242,2-tridiloroethaiiol 
(dicofol) 

bis(pentad]loro-2,4-(7clopentadien-l-yI)(dieiiodilQr) 
teicydohes^ltin hydroxide (cyhexatin) 

20 tran8-5-(4-diloropheiiyl).N«-cydoh«grl-4-methyl-2-<ao- 
tfaiazolidine-Sorboxaiiiide (hexythiazoiO 
amitraz 
propargite 
fenbutatin-ozide 

25 

Biological 

Badllus thnringiensis 
Avemsctiii B. 

30 UtiHtv 

The compounds of this invention exhibit activity in agricultural 
and non-agricultural environments against a wide spectrum of foliar and 
soil-inhabiting arthropods whidi are pests of growing and stored 
agrcnunnic crops, forestry, greenhouse crops, ornamentals, nursery crops, 
35 stored food and fiber products, livestock, household, and public and 



91/17659 



105 



PCr/US91/03118 



animal health. The compounds are particularly xiseful against 
planthoppers and leafhoppers. Those skilled in the art will recognize 
that not all compounds are equally effective against all pests but the 
6 compounds of this invention display activity against: 

Larvae of the order T^pidontera including fiall and beet annywonn 
and other Spodoptera spp., tobacco budworm, com earworm and other 
Tf^] ^nt.Tita spp., European com borer, navel orangeworm, stalk/stem borers 
and other pyralids, cabbage and soybean kMpers and other loopers, 

10 codling moth, grape beny moth and other tortridds, black cutworm, 

spotted cutworm, other cutworms and other noctnids, dianurndbacsk moth, 
green doverworm, velvetbean caterpillar, green doverworm, pink 
boOwomi, gypsy moth, and spruce budworm; 
Foliar feeding larvae and adults of the order noleoptera induding 

15 Colorado potato beetle, Mexican bean beetle, flea beetle, Japanese 
beetles, boll weevil, leaf beetles including rice beetle, and root-feeding 
insects such as Hbe rice water and rice root weevils, Piabrotica spp., 
Japanese beetle, European chafer and other coleopteran gmbs and 
wireworms; 

20 Adults and nymphs of the orders Hemiptcra and HgrngptSTft 

including brown planthopper, small brown planthopper, green lealhopper 
and other rice plant and leafhoppers, other leaflioppers (fficadgffidflg) 
and planthoppers ''fiip^rfOTV^^Y TS^Iynroidca espedaUy £i2CUda& 
Delphaddae . Flatidafi. Eukaridflfi, lasidas and Mwaop li dae) , tarnished 
26 plnnt Imgr (MilidflflX '^"^ ^^g" ^gntatomidae). dnch. rice and other 
Kitga fTjryfteidae) . aonash bugs CCflTfiidafi), lice bugs (AlYdidag)» red 
bugs and cotton stainers fpyrrhoeoridae). aphids (Aobididafi), scales 
fCocddae and THaanididae) . lace bugs (Tingidag). dcadas (Cicadidag)> 
spittldmgs fCereopidae) . whiteflies (Alenrodidae). psylUds (pgyUidae) . 
30 r*»yiw«»^T»« (PhvlloTeridae) and mealvbugs (PBeadoCQCCidag); 
Adults and nymphs of the order yhripidae: 
Adults, larvae and eggs of the order asan (mites) induding 
European red mite, two spotted spider nrite, rust mites, McDaniel mite, 
and fdiar feed mites; 
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Adults and imxnattires of the order Qrihoptera indnding 
grasshoppers; 

Adults and immatures of the order Diptera including leafiannerSi 
5 midges, fruit flies ftephritidae). and soil maggots; 

Adults and immatures of the order T^n mnftptrffTfl including onion 
fhrips and other foliar feeding thrips; 

Insect pests of Hie order Hvmenoptera including carpenter ants, 
bees, hornets and wasps; 
10 Insect pests of the order Diptera including house flies, stable flies, 

fitce flies, horn flies, blow fEes, and other muscoid fly pests, horse flies, 
deer flies and other Brachvcera, mosquitoes, black flies, biting midges, 
sand flies, sciarids, and other fJ^^^j^^; 

Insect pests of the order j^dltOBteaiududing cockroaches and 
15 crickets; 

Insect pests of the order Isoptera including the Eastern 
subterranean termite and other termites; 

Insect pests of the order Mallophaga and Anopltira including the 
head louse, body louse, chicken head louse and other sucking and 
20 chewing parasitic lice that attack man and animals; and 

Insect pests of the order Siohonoptera including the cat flea, dog 
flea and other fleas. 

A more preferred spectrum of activity for the compounds of this 
invention are foUar and soil-inhabiting arthropods which are pests of 
26 agronomic crops, as well as greenhouse, ornamental, nozsery and fruit 
crops. The compounds ofthis invention display activxiy against 
economically important agronomic, greenhouse, ornamental, fruit and 
nursery crop pests. 

The specific species for which control is exOTiplified are: aster 
30 leafhopper (MagOSteleg fftSgfrOBS), rice planthopper fSoyaiodea orzicola) . 
black been aphid (Aphiff iakas)^ and southern com rootworm (Diabrotica 
undftCunpWBgtatfl)* The pest control protection afibrded by compounds of 
the present invention is not limited, however, to these species. 



* 
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Applicfttion 

Arthropod pests are controUed by applying one or more of the 
Formula I compounds of this invention, in an eflfecthre amount, to the 
5 locus ofinfestation, to the area to be protected, or directly on the pests to 
be controlled. Becanseofthediversityofhabitat and behavior of these 
arthropod pest spedes, many different methods of application are 
enq>loyed. A preferred method of application is by spraying with 
equipment that directs the compound to the environment of the pests, on 
10 the foliage, in the soil or pad^, to the plant part that is infested or needs 
to be protected. Alternative^, granular formulations of these compounds 
can be applied to or incorporated into the soil, paddy or nursery box. 
Other methods of application can also be empl<^ed indluding direct and 
residual sprasrs. 

15 The compounds of this invention can be applied in their pure state, 

but most often application will be of a formulation comprising one or 
more compounds in a carrier that may include diluents and/or 
surfactants in a formulation compatible vnth agronomic and 
nonagronomic utility. Preferred methods of application involve spraying 

20 a wat» dispersion, refined oil solution <n> dust containing the compound. 

The rate of application of the Fonnnla I compounds required for 
effective control vrill depend on such factors and the species of arthropod 
to be controUed, the pest's life cyde, life stage, location, time of year, host 
crop, feeding and mating behavior, ambient moisture and temperature, 

25 and the like. • In general, api^ication rates of 0.55-0.055 kg of active 
ingredimt per hectare are su£Bcient to provide large-scale effective 
control of pests in agronomic ecosjrstems under normal circumstances. 
Application rates as low as about 0.1 mg/sq meter or less up to about 150 
m g/ wq meter or more can be employed on arthropods in a nonagronomic 

30 environment such as the household or other building or nonagronomic 
locus. 

The following Examples demonstrate the control efficacy of 
compounds of Formula I on specific pests; See Table 1 for compound 
descriptions. Compounds not listed with data were either not screened 
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on that test spedes or inndiiced less tlian 80% niortalify 
d^cribed in Examples 3 and 4. 

EXAMPLEa 

5 Asfttir T^-ffifh?P1??^ 

Test units were prepared from a series of 12 oz. (350 ml) cups, each 
containing oat (As^ fiatasda) seedlings in a l-inch layer of sterilized 
soil. Solutions of test ounpounds were prepared in a 75 acetone:25 water 
solvent and applied to the seedlings with a hydraulic sprayer by passing 

10 three sets of cups on a conveyor belt, beneath a flat-fian nozzle calibrated 
to deUver 0.055 kg/HA at 30 psi (207 kPa). Approximately 1 hour after 
treatment, a thin layer of sand was placed over the soU in each cup, the 
units capped and 10-20 adult aster leafhoppers (Maflsatdfisfesdfism^ 
each aspirated into the cups. The units were held at 27»C, 50% KH and 

15 14L:10D for 48 hours, after which time mortality readings were taken. 
The following table lists the activity of the compounds against aster 
leafhopper. 



20 RicePlaiithnppAr 

The test procedure of Example 3 was repeated for efficacy against 
adults of the rice planthopper (iSogatod?8 sszki^ except four sets of cups 
containing rice (Qoaasatasia) seedlings were treated. The sprayer was 
calibrated to deliver 0,055 kg/HA. The results are tabulated below 

25 

TABLE 

% Mortality % Mortality 

CftmPQU B d Lgafcgppgr Planthopp «r 

1 100 <80 

30 2 100 100 

14 100 100 

15 98 82 
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CLAIMS 

What is daimed is: 

6 

1. An arthxopodiddal compflBition comprising, as active 
iagredieiit, a compound of the finmula: 



A. - 



10 , 

rI-x-a-n-^ n 

r2 r4 



I 

16 

in an amount effective to control planthqppers and leafhoppers, and a 

carrier therefor, wherein: 

Z is selected from the group CHNO2 and NNO2; 

X is selected from S(0)n; 
20 A is selected from tiie group C1-C4 alkylene optionally 

substituted with C1-C3 allqd, C2-C3 aUcoiycaihonyl, halogen 

and ON; 

r1 is selected from tiie group C1-C4 alkyl, C1-C4 haloalkyl, 
C3-C6 cydoalkyl and C4-C6 cycloalkylalkyl; 

26 

nisO, lor2; 

r2 and are independently selected from the group H, CH2CN, 
C1-C4 aUyl, CHO, C2-C4 all^lcaxhonyl, C2-C3 
alkozycaxhonyl C2-C4 alfcosyalkyl, C3-C6 dialkozyalkyl, 
C1-C3 alkozy, C1-C3 alkylsuUbnyl, 03-04 alkenyl, C3-C4 
aS^yl, O1-O4 aUcylamino, O2-O4 dialkylamino and benzyl 

substituted with rS; 
R'^ is selected from the group Ci-04 alkyl, Oi-04 haloaOgrl, 
C3-C6 (Tdoalfcyl and 04-06 cydoalkylalkyl; or 



86 



wo 91/17^9 



10 



15 



j^j^Q PCr/US91/03118 

R2axidE4 can be taken together as C2-C3 aliylene or C2-C3 
alkenylene each optionally substituted -with 1-4 C1-C2 alkyl; 
and 

r6 is selected from the group halogen, C1-C2 al^l, C1-C2 
lialoallg^l, C1.C2 alkoxy, C1-C2 thioalkyl, C1-C2 
halofhxoalkyl, Ci-C2 haloalkozy, NO2 and CN. 

2. A onnposition according to Claim 1 herein Z is CHNO2. 

3. A composition according to Claim 1 wherein Z is NNO2. 



4. A composition according to Claim 2 wherein: 
AisCH2CH2; 

Rl is selected from the group C1-C4 alkyl; 

R2 and R3 are independently selected from the group H, 
C1-C4 al^l, C2-C3 alkosycarbonyl ag^d C2-C4 
all^lcarbonyl; and 
2^ R^ is selected from the group Ci-C4a]kyL 

6. A composition according to Claim 2 wherein r2 and r4 are 
taken together and independently selected from the group C2-C3 
alkylene and C2-C3 alkeiqdene, each optionaUy substituted by 1-4 Ci-C4 
alkyL 



26 



30 



6. A oonqwsition according to Claim 4 wherein X is S. 

7. A compositicai according to Claim 5 wherein X is S. 

8. A method for controlling plantiioppers and leafhoppers 
which comprises applying to them or to their environment an effective 
amount of a compound of the fisrmnla: 
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I 



wherein: 

10 Z is selected from the group GHNO2 and NNO2; 

X is selected from S(0)n; 

A is selected from the group C1-C4 alkylene optionally 

substituted with C1-C3 alkyl, C2-C3 alkosTcarbonyl, halogen 

andCN; 

16 nl ig selected from the group C1-C4 alkyl, C1-C4 haloalkyl, 

C3-C6 c^doalkyl and C4-C6 pycloalkylalkyl; 
n is 0, lor 2; 

r2 and r3 are independently selected from the group H, CH2CN, 
C1-C4 alfcjrl, CHO, C2-C4 all^lcarbonyl, C2-C3 
^® alkoxycarbonyl C2-C4 alkoxyalkyl, C3-C6 dialkoxyalkyl, 

C1-C3 alkoxy, C1-C3 alkylsulfonyl, C3-C4 alkenyl, C3-C4 
alkynyl, C1-C4 alkylamino, C2-C4 dialkylamino and benzyl 

substituted with R^; 
2g r4 is selected from the group Ci-C4 alkyl, C1-C4 haloalkyl, 

C3-C6 cydoalkyl and C4-C6 cydoalkylalkyl; or 
r2 and R4 can be taken together as C2-C3 allgrlene or C2-C3 
alkenylene each optionally sabstituted with 1-4 C1-C2 alkyl; 

and 

30 R5 is selected from the group halogen; C1-C2 alkyl, C1-C2 

haloalkyl, C1.C2 alkoacy, C1-C2 thioalkyl, C1-C2 
halothioalkyl, C1-C2 haloalkoa^, NO2 and GN. 

9. A method according to Claim 8 wherein Z is CHNO2. 
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10. A method according to Claim 8 wherein Z is NNO2. 

11. A method according to CSaim 9 wherein: 

AisCH2CH2; 

r1 is selected from the group C1-C4 al^l; 

R2 and E3 are independently selected from the group H, 
C1-C4 alkyU C2-C3 alkoi^carbonyl and C2-C4 
al^lcarbonyl; and 

is selected from the group Ci-C4 altyL 



* xt- to Claim 9 wherein r2 and R4 are taken 

together and mdependently selected from the group C2-C3 alkylene and 

C2-C3 alkenylene, each optionally snbstitated by 1-4 C1-C4 alkyL 

13. A method according to Claim 11 wherein X is S. 

14. A method according to Claim 12 wherein X is S. 

20 



25 



30 



36 



INIZRNATIONAL SEARCH REPORT 

iMmatioaal Ap^llcatioB No 



PCT/US 91/03118 



I I, CLASSinCATION OF SUBJECT MATTER (If tevml dasifficitioa symtois u^ffy, iitete >U)* 



AccoNiat to iatcnaiioAal Paicoi OassHicuioii (IPC) or to both National Classifiatioa and IPC 

Int.Cl.5 A 01 N 35/08 A 01 N 43/50 A 01 N 43/54 

A 01 N 51/00 ^ 



n.nELDS SEARCHED 



Minimnm DocnmcotatioD Searched^ 



QassHicatioo System 



dassUicatiOB Symbols 



Int.Cl.5 



A 01 N 



iSeaichcd other than 
B Extent that such Documents are 



Jftduded in the Fields Soiched* 



in. DOCUMENTS CONSIDERED TO BE RELEVANT^ 







Rdevut to Claim No.^ 


X 


GB, A, 1483633 (SHELL) 24 August 1977, 

see claims 1,15-18; page 4, lines 113-118 (cited 

In the application) 


1,2,5,7 
.8.9,12 
.14 


X 


FR,A,2322849 (SHELL) 1 April 1977. 

see claims 2,5 & US-A-4 025 529 (cited in the 

application) 


1.2,4-9 
,11-14 


X 


EP,A,0302389 (TAKEDA CHEMICAL 
INDUSTRIES) 8 February 1989, see claim 12, page 
3, line 5 - page 5, line 39; page 42, line 31 
(cited in the application) 


1.2,8,9 


X.P 


EP, A, 0381130 (TAKEDA CHEMICAL 

INDUSTRIES) 8 August 1990, see page 5, formula V; 

page 6, lines 13-18; page 20, lines 1-3 


1.2,8,9 



* Spedal categories of dtcd docnmems : 

'AT document deHning the soiefal state of the ait which is not 
coasldescd to be of particular rdevaoce 

earlier document but published oo or after the intematiooal 
fillog date 

f docnmeot which may throw doubts on priority ciaim(s) or 
which is dted to establish the publication date of another 
dtatlon or other special reason (as specified) 

•O* document referring to an oral disdosure, use, exhibition or 
other means 

document published prior to the intemafionaJ filing date but 
later than the priority date dairaed 



laterjioaiffleBt published aflo- the iatenational filing date 

ication but 
rtyingthe 



or priority date and not in conflict with the apalication but 
dtcd to aadcRtand the prindple or tbeoiy Bsdalyint 



ncr document of particular rdevanoe; the dalned Inveotloa 
cannot be considered novd or cannot be considered to 
Involve an inventive step 

'y document of paitioilar rdevance; the daimed invention 
cannot be considered to Involve an inventive step when the 
document is combined with one or more other such docu- 
mentSt such combination bdng obvious to a person slUlled 
in the arL 

'A' document member of the same patent femlly 



IV, CERTIFICATION 



I Date of the Actual Completion of the International Search 

27-08-1991 

I International Searching Authority 

EUROPEAN PATENT OFFICE 



Date of Mailing of this Intematloaal Seardi Report 

04 OCT 1991 



Slgaanra of Authorized Officer 



Mme N. KUIPER 



Foia PCT/15A/210 iiecwd itaeii Ui 



IstCRUtioBal Appikitioa No 



Page 2 
PCT/US 91/03118 



nLDOaJMENTCCONSmEBEDTOBEBEUrVAOT (CONTINUED F1U)M THE SECOND SHEET) 



Cttcgoiy 



Clt«ttenofDocowrt,irtthtBdlcatici,frWreaffn^ 



KdmntoOiiBNa 



EP, A. 0254859 (NIHON TOKUSHU NOYAKU 

SEIZO) 3 February 1988, & US-A-4 806 553 (cited 

In the application) 



fata PCT/ISA/2I0 <ean iteu) IJaaay IMSI 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 

ON INTERNATIONAL PATENT APPLICATION NO. uS 9103118 

SA 47604 

ThiB amm Uds tbe patent haOf membCK tclaliiig to the patent docnmenls dted in the above-mentioned intematienai search report, 
nwnientteis are as contained n the European Patent OliieeEDP file on 19/09/91 

The European Patent Office is in no way Habie f>r these partici d ars which are menly given for the purpose of mfonnation. 



rmSKm OOCimicDl 

dted m sendi report 


ruoucauon 
date 


Patent family 
nieniliei(s) 


PubticatioB 
dace 




24-08-77 


AU-A- 


7486774 


UQ U9 /Q 






DC A~ 


ocicoc. 


^± U*r / if 






CA-A- 


1041093 


24-10-78 










31-05-79 






DE-A,C 


2445421 


07-05-75 








cZ'tvoov 


30-05-75 






JP-C- 


1204033 


25-04-84 






JP-A- 


50071676 


13-06-75 






JP-B- 


58038402 


23-08-83 






Ml 


/4i4lDD 


UO U9 #3 






OA-A- 


4952 


01 x\j ou 






US-A- 


3948934 


06-04-76 


FR-A- 2322849 


01-04-77 


US-A- 


4025529 


24-05-77 






CH-A- 


. 605608 


29-09-78 






DE-A- 


2640094 


07-04-77 






GB-A- 


1533134 


22-11-78 






JP-A- 


52033606 


14-03-77 






NL-A- 


7609872 


10-03-77 


EP-A- 0302389 


08-02-89 


JP-A- 


2000171 


05-01-90 


EP-A- 0381130 


08-08-90 


JP-A- 


' 2275841 


09-11-90 


EP-A- 0254859 


03-02-88 


JP-A- 


63010762 


18-01-88 






US-A- 


4806553 


21-02-89 






ZA-A- 


8704717 


07-01-88 





u For more details about this annex : see Oiiicial Journal of the European Patent Office, No. 12/82 



THIS PAGE BlAMK ffJSPTO) 



